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Vertical Milling Machine. 


A great variety of metal-work is now done | 
on the vertical milling or ‘‘ routing” machine. | 
Among engravers, die-makers, lock-makers, 
and in watch, sewing machine and iron 
manufactories, it has been extensively intro- | 
duced. | 

Our engraving shows this machine as made | 
by Warner & Swasey, of Cleveland, Ohio. | 
The great range of movements in this ma- | 
chine,‘as well as the high speeds it is capable 
of running at, adapt it specially to work re- 
quiring small and delicate cutters, like letter- | 
cutting, or to give the ‘rose finish” to) 
various articles in brass-work. It is also so) 
strongly built that it is capable of regular | 
die-work. 

The vise holding the workjhas a right and 
left movement of eighteen inches, a back and 
forward movement of ten inches, anda per- | 
pendicular movement of sixteen inches; 
a circular feed for milling ares and circles. 
A former pin is placed six inches back from 
center of spindle to guide the cutter when 
irregular shapes are milled from a pattern. 

The machine has six speeds ranging from 
250 to 2,000. 


also | 


ca : 
Construction of Circular Patterns. 
By Isaac WairenkaD. 

In treating upon wood as a material for 
patterns, I have shown how the evil of 
shrinkage is avoided by framing, ete., which 
is chiefly applicable to square work. The 
same principle of using the wood length- 
ways of the grain to control the outline of 
the pattern is applied to circular work, but 
in a different For rings, or thick 
circular plate patterns, the best conditions 
for preserving the size, and for strength, are 
obtained by buildIng up courses of segments, 
the grain of each segment running at right 
angles to the radius, as shown in Figs. 2 and 
3. The construction of the 
plate used in turning is a good illustration 
of this principle. 


manner. 


wooden face- 
Small wooden face-plates 
are generally made by simply screwing wood 
to the iron face-plate, but as the diameter in- 
the 
grain, which will support the face more uni- 


creases we will screw a batten across 
formly, but does not avoid the evil of shrink- 
age; therefore, when the diameter exceeds 2 
feet we adopt a system of arms and seg- 
The di- 
rection of the grain in the arms tends to keep 


the outline of the diameter correct, while the 


ments, as shown in Figs. 1 and 3. 


grain in the segments fixes the circumfer- 
ence. 

The greater the number of segments the 
closer will the grain be in line with the cir- 
cumference, and therefore the face-plate will 
keep truer under the changes of the atmos- 
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phere. It will also turn up truer, because 


the tool receives an even resistance, as it is | 
7 § | 
circumfer- | 


cutting with the grain the whole 
| 


of face-plates depend } 
partly upon the diameter of iron face-plate, | 
and the work required to be done, but for) 


ence. Proportions 


general use and conditions I would suggest | 


the following : | 


From 2’ to3)’ diameter,4 arms,4’’x2” scant 
ling, 2” plate. 

From 33’ to 6’ diameter,6 arms,4’’x3” scant- 
ling, 2” plate. 

From 6’ to 10’ diameter,8 arms,4’’x4” secant 
ing, 2” plate. | 
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The nature of the work may often be 
counted upon to stiffen the plate, and for 
this reason a single layer*on the face-plate, 
well screwed down and glued to the arms, 
rarely gives trouble. 


Circular plates, such as cylinder heads, 
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the grain radiating to the center, with an 
idea of preserving the diameter, but thus 
neglecting the cireumference strains, the re- 
sult being that the swelling and shrinking of 
the wood caused the pattern to split radially 


and so soon prove worthless. If a cheap 











ConsTRUCTION OF CIROULAR PATTERNS. 


plate couplings, piston followers, ete., as 
also the bodies of small gears and other solid 


circular bodies which require to be held true 


land strong are best made on the principle 


shown on the face-plate of Fig. 2. I have 


seen such plates glued up in sections with 


pattern is wanted for one or two castings, 
not being a standard pattern, it is best to 
take boards and leave open joints, binding 
them together with ribs to be stopped off in 
the sand. Ribs should be put on the face 


that is cast down when practical, as it is 


RS, PATTERN MAKERS AND- BLACKSMITHS, 


) $2.50 per Annum. 
| SINGLE COPIES, 5 CENTS. 


ENTERED AT Post OFFICE, NEw YORK, AS SECOND CLASS MATTER. 


| easier to stop them off, in large moulds where 
| the cope is not turned over. 

| In building up ordinary rings the same 
considerations apply, and the same course is 
The 
cheapest and best method depends partly 


|taken in all built-up circular work. 
upon the tools and appliances of a shop, 
therefore I will first take the 
universal application. 


case of most 

First lay out a segment to use for a tem- 
plate, allowing about ,*, 
turning, and not over 4” 


‘on each surface for 
The 
;}number of segments should rarely be less’ 


on the joint. 


\than six to each course, the number being 
| governed by taking sufficient lap over each 
| joint for strength, and-yet not to create too 
| much crossing of the grain on the segment 
below. The of the de- 
| pends upon the strength required; as a rule 


thickness courses 


| the thinner the courses the stronger the ring, 


then it will require thin courses, 


so if the ring is thin, or the width narrow, 


Saw the 
| pattern segment out carefully to the line. 
From this mark off the number of segments 
| requiredzon a board of the required thick- 

ness,fand saw them out carefully to the line, 
| as care in this point will pay in the building 
|up and turningafterwards. To face the seg- 
| ments without the use of a jointer machine, 
take the trued face-plate, or true up a face- 
board, if there is not an iron one handy, and 
rub it over with color, so that by rubbing 
the face of the segment upon it, it will show 
where it is out of true, then plane it accord- 
ingly. After facing the whole of the seg- 
ments on one side, true up a face-plate and 
mark upon it a line the radius of the inside 
or outside of your segments as a guide to set 
Bore screw 
holes through the face-plate, a sliding fit, one 


the first row of segments by. 


or two to each segment, according to diam- 
eter of work. Place the first segment to the 
line and screw it on from the back, with the 
Next place the 
second segment with its sawn joint butt 
against the sawn joint of the first, set to the 
ine and hold with hand screws. 


faced side to the face-plate. 


Now runa 
hand-saw through the joint, then tap up the 
second segment to close the joint and screw 
it fast through the face-plate. This is re- 
peated with the rest of the segments of the 
first course. ‘Take off every other segment 
and glue the butt joints, first putting thin 
paper under each joint so that it will not be 
glued to the face-plate. Face off the first 
course in the lathe, which by testing the face 
with a chalked straight-edge can be made 
with the next 
course (while still in the lathe), by gluing 


very true, then commence 
the first segment on across the joint, and 
either carefully nailing it down in the center 
with four nails, or with pins, or by pinning 
it down on the outside edge by toe nailing, 
or what will be found the best in light work 


| 


is to dog the joint with double- 


pointed tacks, such as are shown in Fig. 4. 


together 


These tacks are sold as carpet tacks, and 
will be found very useful in light work gen- 
erally.) Eachsegment is held by one or two 


}hand screws while the saw 


is being run 


through the joint, and then taken off and 
the next one put on, and so on. By this 
method the building up may be done entirely 
in the lathe by a continuous gluing up, not 
having to wait for the glue to set, or to face 
up segments, and with the use of but two 
hand screws, while the joints are easier made 
and more perfect. 





If you have a jointer, you face one side of 
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the segments upon it, then after truing up a 
face-plate in the lathe, if the work is not too 
large to handle, it is quicker to build up the 
ring away from the lathe, by holding each 
new course on with double-pointed tacks or 
nails, and then facing it off on the jointer 
for the next course. 

You will notice I do not advocate the use 
of a shooting-board for jointing the ends, as 
is common, for I consider the joint is quick- 
er made and is stronger when made with a 
saw, because it does not close up the pore 
of the wood, as in the case of a plane cut- 
ting atan angle with the grain; therefore 
the short grain on the inside corners of the 
segments is not so liable to break out in 
turning. 

It sometimes occurs that a loose circular 
flange or pattern is so thin that but one thick- 
ness or course can easily be made, then the 
neatest way to strengthen the joints of the 
segmentsis to make a saw cut in the center 
of the ends of each and when 
glued up, to insert a thin piece of hard wood 
fitting the saw cut nicely, the grain of the 
tongue being at right angles to the joint. 


segment, 
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The Indicator Diagram. 


By F. F. Hemenway. 


DIAGRAMS FROM AN ENGINE CONDENSING AND 


NON-CONDENSING COMPARED. 

The diagrams, Fig. 18, are reproduced as 
representing graphically the effect of adding 
a condenser to a non-condensing engine. 
Both diagrams were taken on the same paper, 
as engraved, one with the condenser in use, 
and the other with the exhaust turned into 
the atmosphere. The fact that they were so 
taken, and that the load remained constant 
makes it easy to compare them, and also makes 
the comparison more satisfactory. The 
engine from which they were taken was built 
by the Lambertville Iron Works, to run non- 
condensing in connection with a water-wheel 
and the owners afterwards added the con- 
denser. The cylinder is 18x36’, and at the 
time of taking the diagrams the revolutions 
were 109, boiler pressure 62 lbs., vacuum 
(by gauge) 24”, 40 spring. The clearance is 
four per cent. of the piston displacement. 
The only alteration to the engine was the ad- 
dition of inside lap to the main slide, in order 
to get sufficient compression to avoid pound- 
ing on the centers when running condensing. 
of the two 


The mean effective pressure 
diagrams is the same—28.32 Ibs. The non- 
condensing diagram shows the terminal 


pressure to have been 24 lbs., the load—142 
horse-power—being too much for good econ- 
omy calculated from the diagram; or, to 
state it another way, and more correctly, the 
steam pressure was too low for the load. 
The dry steam accounted for by the indicator 
was 25 lbs. per horse power per hour. The 
result with 20 lbs. higher boiler pressure 
would have been quite different. 

Comparing this with the condensing diagram 
the terminal pressure by the latter is 14.5 lbs., 
andthe dry steam exhausted 16.7 pounds per 
horse-power per hour, a remarkably good re- 
sult for this steam pressure and low vacuum, 
for which, of course, the engine was not re- 


25 


sponsible. Looking at the general features 
of the condensing diagram, the amount of 


compression is quite remarkable. This is 
brought about by the large amount of inside 
lap. The inside lap—j” with } 

probably accounts in part for a little more 
back pressure than might be expected, but 
from the fact that the exhaust pipe is badly 
arranged it is not certain how much of this 


” 


outside lap 


back pressure is due to the lack of exhaust 
lead, and how much to the arrangement of 
the pipe. (The line nearest the vacuum line 
V, represents the pressure in the condenser, 
and is the one from which the back pressure 
should be measured). The faulty arrange- 
ment of the exhaust pipe referred to is in 
running it down direct from the cylinder 
(the pipe is 6’ diameter) for a short distance, 
and then returning at an acute angle direct 
from the pipe leading down, without any en- 
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exhaust valve would reduce it slightly, since 
it would afford more time for the steam to 
pass the stricture in the pipe. Reducing the 
inside lap would correspondingly reduce the 
compression, but would probably leave suffi- 
cient to satisfactorily cushion the piston. 
The exhaust lap might probably be reduced 
to 4” or j,’”, and then a little more steam 
lead given, to help up the compression, with 
satisfactory results, the slightly rounded cor- 
ner at } indicating that a little more steam 
lead would do no harm otherwise. If this 
should result in a pound less average back 
pressure it would make a decidedly good 
diagram still a little better. It is needless to 
say that the first thing that ought to be 
done is to re-arrange the exhaust pipe so as 
to get rid of the sharp bend, for which it is 
due to the builders to say they are not re- 
sponsible. 

Points in the theoretical curve of the con- 
densing diagram are indicated, beginning on 
the actual curve at the vertical linee. It 
will be seen that the theoretical and actual 
curves agree exactly at each end, but that 
the latter falls a little below the former at 
the middle. I assume this is what should be 
with ordinary dry steam, unjacketed cylin- 
der and tight valves. .The cut-off is reason- 
ably sharp for the piston speed, and the 
steam line good. Larger ports would give a 
little straighter steam line, but there is the 


18. 


Fig. 19. 
question, if the loss otherwise would not more 
than balance any gain that would result. 
The distance of the atmospheric line A, 
below the point of terminal pressure of the 
non-condensing diagram, is almost exactly 
equal to the distance of the line of conden- 
ser pressure below the terminal pressure of 


the condensing diagrams; hence, if the 


steam escape with equal facility in both 
instances, the back pressure of the two 
diagrams should be equal. But the back 


pressure, as usual, is the greatest in the con- 
densing diagram, which would be an argu- 
ment in the direction of what is generally 
believed, viz: that the exhaust passages for 
a condensing engine should be larger than 
for the same engine worked non-condensing. 
If the pressure in the condenser was quite 
steady at that noted it is reasonably certain 
that the steam did not, under the same con- 
ditions, escape as readily into the condenser 
as into the atmosphere. But the regular de- 
cline of the line of counterpressure of the 
condensing diagram, quite up to the point of 
exhaust closure, points to the probability 
that the condenser—perhaps from being too 
small—did not ‘‘ get hold” quite promptly, 





largement or easing off of the bend whatever. 
Assuming that this bend in the exhaust pipe 
is the principal cause of back pressure, it is 
still probable that an earlier opening of the 





|and that the pressure fluctuated considera- 
bly. 

This view is strengthened by the appear- 
ance of diagram 19, which was taken at the 
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same speed but with higher steam pressure 
—an experimental diagram with all the work 
on the engine. It would appear that in this 
case the vacuum in the condenser was en- 
tirely lost during the greater part of the 
stroke, the pressure opening the valve to the 
atmosphere. In this diagram the mean ef- 
fective pressure shown is 48.7 lbs., corre- 
sponding to more than 240 horse-power, 
which with properly arranged exhaust pipe, 
acondenser of sufficient capacity to condense 
the steam and perhaps a little less exhaust 
lap, would have been handled by the engine 
without trouble. At least this istrue sofar as 
the diagram shows. 

The condensing diagram, Fig 18, shows that 
25 per cent. of the work is down below the 
atmosphere, and it is customary in such 
xases to credit the condenser with this 
amount. This is neither theoretically nor 
practically correct, because it assumes that 
if the engine was run non-condensing there 
would be no back pressure, which is not so, 
and which, in such a calculation, would, so 
far as it goes, not give the condenser suffi- 
cient credit. Itis also assumed that con- 
densation in the cylinder would be the same 
whether the engine was run condensing or 
non-condensing, which also is not true, and 
which would tend to credit the condenser 
with more than its due. The compression 
is also different in the two instances, which 





Scat 40. 


ScaLe 40. 


The 


be 


further complicates the comparison. 
only intelligible comparison that 
made is with the load in one instance equal 
to that in the other,as the pertinent question 
in do- 


can 


is how much the condenser will save 
ing a definite amount of work. The steam 
accounted for by the indicator being in one 
and in the other 16.7 lbs. per 
horse-power per hour, the percentage in 
favor of the condenser is 33. The most we 
know about this is that actually it will not 
the 
condensation will be greatest when the cyl- 
inder is exposed to the lower temperature of 
the condenser; it also costs something to 
operate the air pump. Further, if the en- 
gine was to run non-condensing with this load 
higher steam pressure should be carried, 


25, 


instance 


be so much as that, because loss from 


which would increase the economy, making 
the difference still ‘less. The economy of 
the engine running condensing would be bet- 
ter, theoretically, with steam of higher press- 
ure, but perhaps not actually better. 


<p 


Kaolin as Boiler Lagging. 
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from grit as flour. It is mixed half and hal 
with plaster of Paris; jute is mixed with it 
to hold it in place. It is put on by common 
labor, the only care necessary being to have 
the engine cold, and the first coat }” thick. 
When this is on, a slow fire is placed in the 
fire-box, and a hand hole left out so that no 
steam may be generated. If dried too fast 
the moisture in the mixture generates steam 
which causes the lagging to drop off. When 
the first coat is dry, a second coat }” thick is 
put on and brought to a true circle with 
‘strikes.’ The value of it is that it is almost 
a perfect non-conductor, and I have seen 
engines covered with it, placed in the house 
at 10 o’clock at night with 130 pounds of 
steam, and without fire, and which showed 
60 pounds of steam the next day at noon. 
Steam chests are lagged with it, and the 
open spaces in the cylinder saddle around 
the steam and exhaust pipes filled as well, 
it being kept in place by a sheet of iron. 
The jacket fits much better on this lagging” 
and never gets loose. Repairs to the boiler 
are easily made, as only the spot necessary 
to work on is uncovered. The cost is less 
also than a pine lagging. I can see no 
reason why any good quality of clay, if 
mixed with plaster of Paris and jute, would 
not answer as well. 
‘*T notice the idea is advanced as new, of 
building the roof of passenger cars on the 
floor of the car, and then hoisting it to 
place and lowering it on to the side framing. 
1 found several roads in the South that had 
used this plan some years ago, and abandon- 
ed it as impracticable. One road went so 
far as to put the entire side framing together 
on the floor of the shop, and then lift it into 
place on the car floor.” 
—— ae 
Railroad building is not likely to be very 
brisk any time this year. In some parts of 
the country, however, there are signs of 
activity in starting new lines and extending 
lines partly built. The citizens of Dallas, 
Texas, have been holding mass meetings to 
raise funds to build a railroad from that city 
northeast to Paris, about a hundred miles, 
and the citizens of Dallas and Fort Worth 
are vying with each other in efforts to have 
a railroad built from one or the other city 
southwest to Brownwood, and thence in 
time to the Rio Grande River. It is also 
proposed to extend the Fort Worth and Den- 
ver City Railroad into the ‘‘ Panhandle” part 
of Texas, which is now without a railroad. 
The Atlantic and Pacific Railroad will also 
be built across the Panhandle. The low 
price of rails and other railroad material is 
now favorable to the building of new track ; 
but the condition of the stock market is not 
very favorable to the marketing of new rail- 
road securities.* 
‘ ais : 

Steam Domes—-Flanging—-Varieties of 

Boilers— Boiler Braces—Setting Tubes. 


By Gror@zE MARSHALL. 


Great difference exists between boiler 
builders and engineers as to how a steam 
dome should be connected to the shell. Itis 
the usual custom to cut out of the shell in 
the center of dome a good sized hole for the 
admission of steam. There great injury can 
be and is frequently done to the strength of 
the boiler, on acccount of too large a piece 
being cut out, thus materially weakening the 
shell, no provision being made for a re- 
enforcing piece to strengthen the weakened 
part. Some boiler builders think and say 
that there is no use of cutting out a piece 
without it can be jof use again; accordingly 
the shell is cut out the full diameter of the 
dome. 

A dangerous boiler is the result of this 
practice. <A hole fifty per cent. larger than 
the area of steam openings is in all cases 
suflicient, but even at that point precautions 
should be taken to properly secure the dome 
either by downward braces from the side 
of dome to top of shell, or by re-enforcing 





Frank C. Smith, writing us from the South, 


Says: 


‘‘In many portions of the South a clay | 


called kaolin is largely used 
boilers. 





for lagging 
It is perfectly white, and as free | 


pieces inside. In many of the locomotive 
boilers for railroad use the shell is flanged 
upward, and the dome flanged in the usual 
/manner and riveted to shell, rivets also being 
driven down from the shell flange into and 
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connecting the body of the dome to the 
flange. My meaning may be better under- 
stood by reference to the accompanying 
sketch, Fig. 1. 





This shows the shell cut out and flanged as 
referred to. In the case of railroad locomo- 
tives this is sometimes absolutely necessary, 
as there is no other way to get inside of the 
boiler. The dome head being removable 
permits this. Another reason why this is 
essential is frem the fact that the crown bar 
braces are run through the opening, and 
connected with the shell of dome. 

Another way, and I think a good one, to 
secure a dome to the shell is to carry an 
inside angle piece around the inside of the 
dome, riveting the same as in the previous 
sketch without cutting away to any great 
extent, or flanging the shell, this can be best 
understood by reference to sketch, Fig. 2. 


Fig.2 
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There is a combination boiler made which 
combines the principle of the locomotive 
fire-box with the horizontal shell, but as it is 
expensive to build, it is seldom used, except 
in steamboats, where it is found, when 
properly made, both economical and power- 
ful. 

Vertical boilers are seldom used on a 
large scale, and for various reasons. The 
products of combustion in this boiler pass 
away too quickly, and fuel is thus wasted, 
and the crown sheet, having the tubes placed 
so closely together, becomes a receptacle for 
the impurities of the water, and in a short 
time the tubes leak and new ones are neces- 
sary in order to remove the scale and make 
tight work. Notwithstanding the fact that 
water-tube boilers are now frequently used, 
it is well known among steamboat men that 
the water tube boiler was used and discarded 
long ago for their purposes. 

The advantages of the horizontal tubular 
boilers, in addition to those already given, 
consist in the ease with which they can be 
repaired. If the water by neglect should 
get below the tube line and the tubes become 
overheated a leak around them is the result, 





In this way a strong connection can be 
made, even where a large hole is cut. The 
strength of a dome connection to a shell is 
very seldom attended to, and the old-fash- 
ioned method of a single or double riveted 
flange connection is the one generally used. 

The flanging of heads and domes is some- 
thing that requires care. All flanges should 
be made with a large curve, as when the 
metal is formed with a square corner the 
strength of flange is materially reduced, and 
it not unfrequently occurs that the flange is 
imperceptibly cracked when put in. 

One objection to the horizontal tubular 
boiler is the loss of heat in the brick setting. 
It is claimed by the admirers of the locomo- 
tive type that on that account the latter is 
more economical. A careful study of the 
two forms will convince an impartial reader 
of the fallacy of this claim. In the horizontal 
type the flame passes under the shell and 
returns through the tubes; in the locomo- 
tive type the heat generated in the furnace 
passes through the tubes to the smoke 
chamber, and thence passes into the chim- 
ney. While there is no doubt the 
economy of the locomotive boiler over the 
vertical, the fact remains unchanged that in 
order to make it equal to the horizontal in 
power and economy a much larger boiler, 
proportionately, must be used. As I have 
said previously, the locomotive boiler in the 
hands of a careless fireman constant 
seurce of danger in case of low water, and 
the introduction of a fresh supply to con- 
ceal carelessness, and gave as my reason the 
in- 


as to 
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usual shape of the crown sheet, and the 
sufficiency of braces. I will say in 
addition that the usual way of bracing the 
crown sheet is by means of the ordinary 
crow-foot brace. The 
ally riveted to the plate before the furnace is 


here 


crowfeet are gener- 
connected together, for the simple reason 
that the work can be done quicker and better 
in that way than it can be when the heads 
arein. The crowfeet being riveted to crown 
sheet, ‘‘metal to metal” leaves no chance 
for a circulation of water, or a protection by 
water where connected. As a consequence, 
if the crown gets overheated, the rivets ex- 
pand and become loose, and a leaky sheet, 
hard to make tight, is the result. Again the 
crowfeet being riveted to crown and shell, 
the bracing proper is usually entrusted to a 
handy helper, but even when given to a 
skilled workman it is a well-known fact that 
all the braces do not draw alike. In 
shops forged jaw braces are put in and 
secured with split pins; in others a piece of 
flat iron is placed beside the upper and lower 
the holes marked off, 


some 


crowfeet, punched 


and put back with bolts. 
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nearer than 3” from edge of tube to shell of 
boiler ; this allows room for circulation, and 
good results follow. The practice of crowd- 
ing too many tubes into a shell is injurious 
for other reasons than those previously men- 
tioned as a less space than 1” between tubes 
frequently leads to a fracture of the union 
while rolling. The reduced space also adds 
to the ease of choking the tubes from im- 
purities in the water, and the crowding of 


the tubes compels, in many cases, the use of | 
too small a hand-hole plate to allow ease of | 
Man.- | 


repairs when such become necessary. 
hole plates are occasionally used in the front 
head of boilers at bottom. This done 
only when the water is very impure (although 
I believe it to be obligatory in some locali- 
ties) and where a man-hole is put in the flat 
surface, it should be carefully braced and re- 
enforced by a substantial cast frame on the 
inside, planed to insure a good joint. The 
old way of simply forging a ring of 2”x}” 
iron and riveting that to outside of head is 
objectionable, as it does not possess much 
strength in itself, and usually there is a leak 
around such a joint. A man-hole should 
seldom if ever be put in the dome heads, as 


is 
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and a new safety valve is thus opened. 
ordinary boiler maker can re-roll the leaky 
tubes, and make them tight. Should they, 
however, be too badly burned they can be 
taken out, pieced and returned to the boiler. 
If a patch is required there are no braces to 
take out in order to get at the injured part ; 
there is usually access to the bottom through 
the hand-hole plate in the front and back 
heads to permit the holding on of a patch, 
and when the defect is beyond the range of 
the hand-hole plate, the removal of afew tubes 
on each side gives all the room required. In 
this, as in the previous case, the tubes can be 
pieced and returned. 

Precautions should be taken in setting the 
tubes in all boilers, as it is well known that 
they, being lighter than the shell, will respond 
more quickly to the action of the heat. As 
a consequence the expansive strain is greatest 
in them. Some locomotive builders drill the 
holes in one head larger than in the other. 
In the large hole a copper ring is driven, and 
expanded to the size of the This 
forms an elastic packing, which it is sup- 
posed from the yielding nature of the copper 
will allow expansion and corresponding con- 
traction without injury to the tube. Others 
make the tube holes the same size in both 
heads, put in the copper ring in the same 
manner and swedge down one end of the 
tube. In this case it is claimed that, in ad- 
dition to the expansion and contraction 
theory, the heat being confined in the flue 
by reason of the reduction of area a saving 
of fuel is the result. 

A good clear space between tubes in center 
of horizontal tubular 
and the outer tubes should not be placed 


tube. 


boilers is desirable, 


Any | by placing it in such 


a position a hole of 
in the shell 
This large opening should be 
properly secured to prevent an 
strain on the long sides of dome and top of 
shell, which are the weak points in such a 


corresponding size becomes 
necessary. 


excessive 


case. The introduction of a re-enforcing 
flange—as shown in sketch—or a cast man- 
hole frame on inside of shell properly 


riveted should be insisted on where so large 
an opening is cut in shell of boiler. 


i > _ 
Brush Cutter. 


Coldwell’s 


In the manufacture of brushes a large part 
of the trimming has always been done by 
hand, the machine of which we present an 
engraving being, so far as we know, the first 
one of the kind designed to perform all the 
operations of trimmir 
with hand labor. 

In this machine the cutters are so arranged 
that they commence cutting at the outer 
edges of the brush, drawing towards the cen- 
ter, thus avoiding ragged edges. The diffi- 
culty experienced with machines of this class 
has been that, as the bristles came in contact 
with the revolving cutter, they would be bent 
forward and fed in horizontally, so that the 
ends will be cut several times instead of once. 
In this machine this difficulty has been over- 
come by the use of an adjustable guard, 
which entirely covers the revolving cutter, 
except a small opening in front of the sta- 
tionary cutter, just sufficient to admit the 
bristles. As the bristles come in contact with 
this guard, they are bent backwards until 
their ends pass over the edge of the guard, 
when they spring into the opening between 


1g, 


entirely dispensing 





S 


| the guard and the stationary cutter, coming 
| against the edge of the latter while in a per- 
| pendicular position, and are cut off to the 
| correct length at one operation. This also 
| prevents the bristles at the forward end from 
| flying over the knife when cut. 

Cutters are made to cut either oval or 
straight, and will trim every width of brush 
up to 6”. The slide upon which the brush 
rests is readily adjusted for either width or 
height. The weight of the machine is 175 Ibs. 
and the floor space it occupies two feet by 
three feet. Some of the advantages claimed 
for it are that shorter stock can be used, that 


| it never heats, is self-sharpening, never pulls 
| out knots, cuts all kinds of material equally 
well, and that the cutting of every brush is 
uniform. 
These machines are made by T. Coldwell 
& Son, Newburgh, N. Y. 
ER 
Locomotive Engine Running 
Motion. 


The Valve 








By ANGus SINCLAIR. 


| VALVE MOTION OF A 


MOTIVE, 


FAST PASSENGER LOCO- 


Reducing the travel of the valve by drawing 
the reverse lever towards the center of the 
/quadrant, and consequently the link block 
towards the middle of the link slot, not only 
hastens the steam cut-off, but it accelerates 
in alike degree every other event of steam 
| distribution throughout the stroke. To ex- 
| plain this point, let us take the motion of a 
| well-designed engine in actual service, which 
| has done good economical work on fast train 
jrunning. The valve travel is five inches, lap 
one inch, no inside lap, lead in full gear ,', 
|inch, point of suspension ,*, inch back of 
| center of link. 
EFFEOT OF 


OHANGING VALVE TRAVEL. 


| When this engine is working in full gear, 
| the steam will be freely admitted behind the 
| piston till about eighteen inches of the stroke, 
| when cut-off takes place; and the release or 
| exhaust opening will begin at about twenty- 
| two inches of the stroke, giving four inches 
| for expansion of steam. Now, if the links of 
| this engine are hooked up so that the cut-off 
takes place at six inches of the stroke, the 
steam will be released at sixteen inches of 
| the stroke, and at that point compression will 
begin at the other end of the cylinder. 


WEAK POINTS OF THE LINK MOTION. 
This attribute which the link motion pos- 
sesses of accelerating the release and com- 
pression along with the cut-off is very detri- 
mental to the economical operating of loco- 
motives that run slow. High-speed engines 
need the pre-release to give time for the 
escape of the steam before the beginning of 
the return stroke, and the compression is 
economically utilized in receiving the heavy 
blow from the fast-moving reciprocating 
parts, whose direction of motion has to be 
suddenly changed at the end of each stroke, 
and in helping to raise the pressure promptly 
in the cylinder at the beginning of the stroke. 
A locomotive, on the other hand, that does 
most of its work with a low piston speed, 
would not suffer from back pressure if the 
steam were permitted to follow the piston 
close to the end of the stroke, and a very 
short period of compression would suffice. 
have been 
at sixteen 
follow the 
piston to twenty-two inches of the stroke, 
after cutting off at six inches, a very sub- 
stantial gain of power would ensue. And 
this would be well supplemented by avoiding 


If the engine whose motion we 
considering, instead of releasing 
inches, could allow the steam to 


loss of power did compression not begin till 
within two inches of the return stroke. 
STEVENS’ VALVE MOTION. 

Results approximating to those described 
in the last paragraph as desirable for slow- 
are produced by the 
and it is probable that 
this or some other form of valve gear giving 
a similar steam distribution will before many 
years find wide application to freight engines. 


running locomotives 
Stevens’ valve motion, 


WHY DECREASING THE VALVE TRAVEL IN- 


OREASES THE PERIOD OF EXPANSION, 


Increase of expansion follows reduced valve 





travel, from a similar cause to that which 


4 


produces expansion when lap is added to the 
edge of a slide valve. When the valve is 
made with the face merely long enough to 
cover the steam ports, there can be no ex- 
pansion of the steam, for so soon as the valve 
ceases to admit steam it opens the steam 
to the When lap is added, 
however, the steam is enclosed in the cyl- 


port exhaust. 
inder, without egress for the time that it 
takes the lap to travel over the steam port. 
An arrangement of motion which will make 
the valve travel quickly over the port has a 
tendency to shorten the period for expansion, 
while making the valve travel slowly over the 
port has the opposite effect and protracts 
expansion. A valve with, say, five inches 
travel, has a comparatively long journey to 
make during the stroke of the piston, and the 
lap edges will pass quickly over the steam 
ports—much more quickly than they will 
when the travel is reduced to three inches. 
a case of this kind there is more than 
reduction of travel to be con- 
sidered. Suppose the valve has one inch lap 
at each end. When it stands on the middle 
of the seat it has a reciprocating motion of 
two and one-half inches at each side of that 
point to make. At the beginning of the 
stroke it has been drawn aside one inch (we 
will ignore the lead), but still has one and 
one-half inch to travel before it begins to 
return. On the other hand, when the travel 
is reduced to three inches, the valve has only 
one and one-half inch to travel away from 
the center, and one inch being moved to 
draw the lap over the port, there only remains 
one-half inch for the valve to move before it 
must begin returning. This entails an early 
cut-off, for the valve must pass over the ports 
with its slow motion and be ready to open 
the port on the other end before the return 
stroke. Thus a travel of five inches draws 
the outside edge of the valve one and one- 
half inch away from the outside of the steam 
ports; three inches travel only draws it one- 
half inch away, and a greater reduction of 
travel decreases the opening in like pro- 
portion. 


In 


the mere 


INFLUENCE OF ECOENTRIO THROW ON THE 
VALVE. 

As reducing the travel of the valve dimin- 
ishes the port opening, a point is reached in 
cutting off early in the stroke where the 
port opening is hardly any more than the 
port opening due to the lead. This is what 
makes long steam ports essential for a suc- 
cessful high-speed locomotive. The best- 
designed engines give an exceedingly limited 
port opening at short cut-offs, and badly 
planned motion sometimes seriously detracts 
from the efficiency of the engine, by curtail- 
ing the opening at the point where a very 
brief time is given for the admission of 
steam. The magnitude of the eccentric 
throw exerts a direct influence on the port 
opening when cutting off early. <A long 
throw tends to increase the opening, while a 
short throw reduces it. The long-throw 
eccentric will draw the valve farther away 
from the edge of the steam port, when ad- 
mitting steam for the same point of cut-off, 
thar a short-throw eccentric will move its 
valve. For an ordinary 18’ x24” locomotive, 
the throw of eccentric should not be less than 
five inches, unless the engine is intended 
entirely for slow running. There are many 
engines running with eccentric throw less 
than five inches, but they are invariably slow 
unless the valve lap is very short. With an 
ordinary lap an engine having an eccentric 
throw of 4} inches needs so much angular 
advance to overcome the lap and provide 
lead, that the rectilineal motion of the eccen- 
tric is very meager at the beginning of the 
stroke. That is, the center of the eccentric 
is traveling downward in its circular path, 
which gives little motion to the valve, just as 
the crank gives decreased motion to the 
cross-head when near the centers. 


HARMONY OF WORKING PARTS, 


Hitherto we have regarded the link as 


merely performing the functions of transmit- 
ting the motion of the eccentrics to the 
valves, with the additional capability of re- 
ducing the travel at the will of the engineer. 
Otherwise, the motion of the link is intensely 
complex, and its movements are susceptible 
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to a multitude of influences, which improve 
or disturb its action on the valve. A good 
valve motion is planned according to certain 
dimensions of all the working parts, and any 
change in their arrangement will almost in- 
variably entail irregularities upon the link’s 
movement, which will radically affect the 
distribution of steam. A link motion 
schemed for an eccentric throw of 4} inches 
will not work properly if the throw be in- 
creased to five inches; a link with a radius 
of 57 inches cannot be changed with im- 
punity for one of 60 inches. Any change in 
the position of the tumbling shaft or rocker 
arms distorts the whole motion, and any 
alteration in the length of the rods or hangers 
has a similar effect. That the link may per- 
form its functions properly, all its connec- 
tions must remain in harmony. 
ADJUSTMENT OF LINK. 

A very important feature of the link is its 
property of adjustability, which serves to 
neutralize the distorting effect of the con- 
necting rod’s angularity. As has already 
been explained, the angularity of the main 
rod tends to delay the cut-off during the 
backward stroke, while it is accelerated in 
the forward stroke. With the ordinary 
length of connections this irregularity would 
seriously affect the working of the engine. 
But it is almost entirely overcome by the 
link, which can be suspended in a way that 
will produce equality for the period of ad- 
mission and point of cut-off for both strokes 
in one gear. Perfect equalization of admis- 
sion and cut-off for both gears has been 
found impossible with the link motion, and 
designers are generally satisfied to adjust the 
forward motion and permit the back motion 
to remain untrue. The point about the link 
which exercises the most potent influence on 
adjusting the cut-off is the position of the 
saddle or of its stud for connecting the 
hanger. This stud is called the point of 
suspension. Raising. the saddle away from 
the center of the link will effect adjustment 
of steam admission; but in locomotive prac- 
tice the saddle is nearly always }*ceted in the 
middle of the link, there being ,  ctical ob- 
jections against raising it. Equalization of 
steam distribution is produced by placing 
hanger stud or point of suspension some dis- 
tance back of the center line of the link slot, 
the distance varying from 3” to 3”. 

Moving the hanger stud affects the link’s 
movement in a way that is equivalent to 
temporarily lengthening the eccentric rod 
during a portion of the piston stroke. The 
length of the tumbling shaft arms, the length 
of hanger, the location of the rockers and 
tumbling shaft, the radius of link and length 
of rods, all exercise influence on the accurate 
adjustment of the valve motion. 
ae 
Drawing Patterns. 





By Tuomas D. WEst. 





The complaint of moulders against pat- 
tern-makers for lack of taper to their patterns 
is often justifiable. A great many pattern- 
makers work as if they were house joiners, or 
were making tool chests or children’s toys, 
only occasionally getting an idea that they 
are working for the foundry by seeing a dirty 
moulder pass them. Why pattern-makers 
will not give sufficient taper to patterns, 
when there is nothing to prevent it, is a ques- 
tion that has often puzzled many a moulder. 
The attainments of the pattern-maker in the 
way of drafting, and in working wood into 
various forms, count as nothing with the 
moulder if he constructs patterns that will not 
draw well. The moulder’s skill is proved by 
having a ‘‘ good cast ;” 
(if he only knew it) by having : 
draw.” 
of moulds started 
drawing patterns, is not only very aggravat- 


the pattern-maker’s 
** good 
To have corners, edges or portions 
or broken through ill- 
ing, but is often the cause of defective cast- 
ings. 

Another point is the hammer abuse that 
patterns receive. Moulders are called 
structive because patterns are pounded. 
we are destructive, the pattern-makers are 
greatly to blame for it. 


de- 





Give us patterns 
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our acquired practice of unmercifully ham- 
mering everything that comes along will very 
soon be lost. 

Before patterns can be drawn, they gener- 
ally require to be loosened. To accomplish 
this the moulder must do some hammering. 
Some one may suggest the use of a pounding 
block to preserve the pattern. As a general 
thing, this is used when practicable. The 
pounding block cannot always be used to 
loosen a pattern, because it frequently only 
causes vibration. To loosen and to vibrate 
are different things. The loosening is required 
before starting to draw. 

The vibration is the seeond requirement, 
or that necessary to lessen surface friction, 
or adhesion, when drawing the pattern up. 

Arrangements for loosening patterns are 
seldom provided. Let one go through almost 
any machinery pattern warehouse in the 
country, and he will find the patterns scarce 
having good provisions for preserving them 
from the effects of the ‘‘loosening bar” and 
‘‘hammer.” What rapping holes are seen were 
most likely first made by a moulder with an 
auger or a pointed iron bar. In a short time 
the holes become so large you can hardly see 
any pattern. It is proper for pattern-makers 
and owners to take some of the blame for 
abuses of patterns, and to provide for in- 
creasing their durability. The expense of 
inserting iron rapping plates in wooden 
patterns is but little, and, were the custom 
once established, the benefit derived would 
soon be seen. 

Rapping plates should be placed so as to jar 
the whole pattern. This will often necessi- 
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1 
Fig.2 
tate the building in of more lumber than is 
necessary for making such shells as are 


often turned out and called ‘‘patterns.” Rap- 
ping plates can be either cast or wrought 
iron, and made in whatever shape the form 
of pattern may require. For some patterns 


the idea given of a cast-iron plate, in Fig. 2, 
will work well. The size shown is that 


which would be suitable for large patterns. 
For small ones the size could, of course, 
be decreased. 
far as to make a practice of inserting draw 
irons and plates. This is an excellent plan. 
But, if the pattern is one to require much 
rapping, there should also bea rapping plate. 
In some cases, the draw and rapping holes 


Some pattern-makers go so 


may both be in one plate. 

For such patterns as small gear wheels, 
and others, where there is no room except 
for a small plate on the hub, the draw plate 





should be the one. Then the moulder can 
| 

both rap and draw the pattern with the same 

draw screw. Patterns are as likely to be de- | 


| | 
stroyed from the lack of draw plates, as they 
| are from the lack of rapping plates. 
properly provided with draw screws or irons | 


It is sometimes said, if the pattern has a/ 
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draw spike or screw there. In some cases 
this may be true. The moulder generally 
tries toinsert his spike or screw where it will 
the pattern; therefore, should 
in there, of 
course, goes the spike. Too many patterns 
are made without provision for drawing 
them. I have used patterns that before they 
could be got out of the sand, they, and the 
mould as well, would be literally torn to 
pieces. 

I will admit that sometimes moulders are 
thoughtless regarding where they drive draw 
spikes, or place screws, but what class of trades- 
men would not be, under the same circum- 
stances ? Our patience is often sorely tried by 
labor and grief, caused by the negligence of 
pattern-makers. Could we cause them as much 
extra labor and trouble as they often cause 
us, I think they would try to accommodate 
and study more to assist the moulder. 

In small work the facilities for expedi- 
tiously drawing patterns are much better 
than for large work. This, in a great meas- 
ure, is due more to the moulder than to the 
pattern-maker. Small work patterns are 
generally under the moulder’s: supervision, 
because of their being chiefly made of iron 
orbrass. All parts are given sufficient taper 
to insure their drawing well, and, where as- 
sistance can be given in steadying the draw- 
ing, itisdone. In Figs. 3 and 4 two ways 
of doing this areshown. Fig. 3showsthe com- 
mon way of using steadying bars, while Fig. 
4 will, to many, present a new idea, which, 
although only adaptable to a narrow range 
of work, is, nevertheless, worth notice and 
thought. The principle was first brought to 
my notice through the kindness of Samuel E. 


best balance 


the weakest spot be there, 


Hilles, of S. C. Tatum & Co., Cincinnati, 
Ohio. As seen at A, the runner part is made 
round. In the plan view, at S, S, S, is 


shown the brazed gates, which unite the 
runner and pattern. In drawing the pattern, 
the end, as seen at //, is simply lifted until 
the whole surface is clear of the mould. The 
runner, A, being round, acts as a fulcrum 
for the pattern to roll upon. For such work 
as sewing-machine legs, etc., this device 
could often be used to advantage. In heavy 
or large patterns the moulder does not have 
the facilities for conveniently drawing his 
pattern the same as in light work, not because 
it is not possible, but because the foundryman 
in heavy work does not have the management 
of his pattern-making to so great an extent as 
in light work. 

HK, HE, Fig. 5, shows a simple draw iron 
that could and should be used to draw up 
many deep-sided patterns. Once in a while . 
it is seen upon a pattern; but often where it 
should be seen it is absent. Numbers of pat- 
terns have been pulled apart and moulds 
broken through the lack of a few simple draw 
irons. Missionaries desirous of suppressing 
evil thoughts, and swearing, could accomplish 
much by placarding pattern shops with the 
words ‘* Taper” and ‘‘ Draw Iron.” 

a 

A new law has recently been added to the 
statute book of Ohio which has been framed 
with the view of encouraging co-operation 

We know of 
to elevate the 
social condition of our army of workmen 
than judicious encouragement to devote their 
savings to production on their own behalf. 


enterprises among workmen. 
no means better calculated 


A working miner, addressing his fellows on 
this subject through the National Labor T'ri- 
bune, says: 

‘*Co-operation is a good thing, but it 
wants organized capital. When your organi- 
zers go out let them try to get the dollar 
organized. Fourteen thousand dollars from 
that amount of men in the Pittsburgh dis- 
trict will organize all the men in the district. 
Four times that amount will organize the 
operations to fifty-six dollars, 
which will get two co-operative pits in the 
Third and Fourth pools. Then the operators 
of those two pools will arbitrate all the year 
round, and we will have right restored that 
far then, and instead of speculators buying 
and selling the products of your labor you 
can sell it for yourself, get the full amount it 


thousand 


|is worth, and that part of it going to him will 


give your boys schooling, and your wives 


and rapping holes, and of a good taper, and | weak spot, the moulder is sure to drive his land families enough and to spare. With 
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that and better legislation we can live and | 
enjoy the blessings of God; the longer with- | 
out it the worse we get and the sooner we | 
die.” 
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A dispatch to the New York Sun from St. | 
Paul, Minn., says: ‘‘Careful estimates indi- 
cate that about 1,889 miles of new rail- 
roads may be expected to be added to the 
systems that are tributary to St. Paul. The 
Nofthern Pacific will probably complete its 
Cascade branch, and also contemplates two 
smaller extensions. The Manitoba announces 
that it will build 300 miles of extension, and 
is also talking of a new road to Yankton, 
which will be backed by this company. The 
Rock Island will also make additions. The 
new Sault Ste. Marie expects to complete 100 
miles of its road this season, and the Fargo 
Southern will doubtless be in operation to 
Flandreau before fall. Other extensions of 
old roads are proposed, as are several new 
lines.” 

8 BET — 


Crist’s High-Speed Compound Vibrating 
Piston Engine. 


In our issue of April 5th we illustrated this 
engine as made by E. E. Garvin & Co., 139 
Centre Street, New York, for direct attach- 
ment to high-speed exhaust fans. The present 
illustration represents the engine as con- 
structed for driving general machinery, and 
gives a better idea of its general appearance. 
The description in April 5th issue applies 
equally to both engines. 

—- -— ape —— 
American Testing Machines in New 
Zealand. 


A consular report from New Zealand says 
that the American testing machines are held 
in very high favor in that colony. A high 
authority there states emphatically that, as 
far as metals are concerned, Professor Thurs- 
ton’s machine fully recognizes and measures 
every known strain, and proves scientifically 
their respective values. Its testing powers 
are almost unlimited, and indicate by an au- 
tographic registry the strength, elasticity, 
limit of elasticity, ductility, homogeneous- 
ness and resilience of the submitted sample. 

; <=> 


Improving Locomotives by Increased La 
I p 
of Valve. 


Some time ago a group of mogul locomo- 
tives, made in one of our leading locomotive 
shops, was sent to a railroad where an accu- 
rate account of the engine performance was 
kept. These moguls did not give satisfactory 
results, for they did the work at great ex- 
pense for fuel. They were 18”x24” engines, 
with 2” outside lap and 4” inside lap of 
valves, set with ,°,”" lead in full gear. New 
valves were put in with }§” outside lap and 
v»”’ inside clearance, and they were set with- 
out lead in full gear. The master mechanic 
that the alteration increased the 
economical working of the engines twenty 


claimed 
per cent. Engines that before the change 
could not make the distance of thirty-six 
miles between water stations with thirty cars, 
afterwards did it easily with a heavier load. 


+ > 
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“Throw” of an Eccentric. 


There is some diversity among mechanical 
writers as to the meaning they attach to the 
expression, ‘‘throw” of an eccentric. In 
Europe it is common to call an eccentric’s 
eccentricity its throw—that is, half the recti- 
lineal motion it imparts. In this country 
some writers follow the European practice, 
while others call the whole rectilineal move- 
There ought 
to be uniformity in this matter, for students 
of valve motion get confused over the con- 
flicting definitions. American writers ought 


ment of the eccentric its throw. 





to follow Webster, who defines ‘‘ throw” in 
connection with the steam engine as ‘‘the ex- 


treme movement of a slide valve; also of a 
crank or eccentric measured on a straight 
line passing through the center of motion.” 





“pe 
A very handsome picture of three Pitts- 
burgh locomotives grouped-together, which 
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Mr. Wightman, superintendent of the works, 
sent to this office, receives much admiring 
attention from visitors. The engines are 


jarranged so that one is seen straight from 


the front, while the others are seen at 
an angle of about thirty degrees from the 
front, the general appearance of the en- 
gines coming out admirably. 

The Houston Post says: ‘‘An ordinance 
was passed by the City Council of Whitney, 
Tex., requiring engineers on the railroad to 
either ring their bells or blow the whistle 
when passing through the town, under a 
penalty of #50 fine. The engineers have 
decided to tie their whistles down and let 
them blow from the time they pass the cor- 
poration line till they leave the town behind 
them.” 


-_ —- 

A newspaper correspondent speaks of a 
mountain railway in Europe that is run by 
filling the descending car with water. In 
America the water is put into the stocks and 
bondss— Boston Commercial Bulletin. 
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Theory and Practice. 
Editor American Machinist: 

In your interesting remarks on steam valve 
opening, in the AMERIoAN Macuuinist No. 14, 
allusion is made to the oft-quoted difference 
between theory and practice. It makes a 
difference who does the theorizing, and who 
the trying. 
authority is valuable, as illustrated in the 
same number by the remarks about cylinder 
In many instances practical men ridi- 
cule those who deal in theory, classing the 
latter all in the same category, whether they 
are competent or incompetent. In England, 
I think, it is more generally admitted that a 
man may be both theoretical and practical. 

In the instance of your remarks referred to, 
assuming the mean pressure in the cylinder 
to be sixty pounds, it would seem that about 
thirteen cubic feet of steam per second would 
be used, so that the velocity through the 15” 
opening would be about 1,000 feet per 
second. 


Correct theory from competent 


ports. 


this at some future time. 
velocity. 


It seems to be high 


L. 


Crist’s Hiegn Srpegp ViIBRATING Piston ENGINE. 


LETTERS FROM PRACTICAL MEN, 


Planer Cross-Heads out of Truth, 
Editor American Machinist: 

In your issue of April 19th, ‘F.C. D.” 
speaks of the cross-head being raised at one 
side to the extent of 1°. By side I suppose 
he means end. As for raising or lowering 
the end, I don’t care how much it is thrown 
out of truth in that way if I have the plan- 
ing of both pieces. If my cross-head is out 
of truth, and the foreman will not allow me 


ito adjust it, I will pack my work so that the 


bevels that were to come together shall be 
If 
care is taken in this, and in setting the swivel 
accurately, I will warrant a fit every time. 
There is no excuse for a cross-head being 1 


planed by the same tip of the ‘* swivel.” 


out of truth, but there is for errors in gradua- 
tions. I have seen swivels graduated on 
index drilling machines, on milling machines, 
and on engine lathes; and there must be 
fun in a shop where there is one of each 
kind of planers. 


In regard to the tool suggested by E. W. 


| Johnson, I should consider it as impossible 


to set a swivel to it accurately, as it is to find 
two planers on which the graduations agree. 


There is a chance of either M0. Sie 


ixpressing Measurements in Decimals 
Editor American Machinist : 
In a large number of shops all gauges and 
tools are marked in decimals. In such shops 
and microme- 


ters are used, and workmen think nothing of 


measuring machines, vernier 


splitting the .001” in two, when the case 
requires it to be done (and cases require it 
every day). But go into a shop where meas- 
urements have never been expressed in deci- 
the micrometer 
never been seen, and you do not want to say 


mals, and vernier or has 
anything about the .001”, much less about 
working to it. The same men who object to 
of them work 
within .002” in ordinary every-day 


work. 


recognize .001”, many to 
shop- 
Workmen raise this objection, so far 
as the writer can see, simply because the 
measurement is expressed in a decimal, and, 
never having any means to know just how 
close to a given size that work can be easily 
made, they get the impression that the .001” 
is entirely too fine for the average machine 
shop. 

To such workmen the writer would say : 
to 
thousandth, with the micrometer or vernier, 


It is manifestly easier to work one- 


than to one-hundredth by scale and caliper. 
Again, [have found good machinists confound | 


I should be glad to bear more of | 


5 


gauging, measuring and indicating as one 
and all the same. 
measuring another, while indicating is quite 


Gauging is one thing and 


another. 

In shops where the decimal system is used 
Fre. 
quently we come across men who do not 
understand the use of decimals at all, yet are 
excellent workmen. 

I will cite A planer hand was 
hired from one of the electric light shops. 


machinists prefer to work to decimals. 


a case. 
He was given some steel dies to plane, the 
particular part of them being explained by 
the foreman, and the sizes chalked down in 
decimals as follows: 2.9375 and 2.625; ‘the 
gauges you will find in the tool-room corre- 
sponding to those sizes.” 

The planer man got his machine ready, 
meanwhile kept eyeing those figures. Finally, 
he asked his next shopmate : 

‘*What’s all these figures the boss put on 
| there ?” 

‘** Those are the sizes of the gauges you are 
} to plane to, in thousands of an inch.” 

| The planer man went straight to the fore- 
}man and told him he did not want to spoil 
| the dies, as he never worked to thousands. 
The foreman brought him the gauges, and 

janes to him the decimal system of 

}marking all their tools and gauges; that 
2.9875 was equal to 2}8, and 2.625 was equal 

to 23”. 

‘“Why,” said he, ‘‘ if you had told me that 
in the first place, [ would have split that § line 
in two on this scale, if that’s what you call 
thousands.” 

‘* No, we do not want you to use your scale 
for that purpose; these gauges will split it 
for you.” 

The planer man proved to be an extra close 
workman, and the first two weeks the platen 
of his machine was used for a blackboard in 
reducing common fractions to decimals, when- 
ever he had a cut going, until he mastered 
them. 

Lima, O. 


Raven E. Srare. 


Some Unsteady Things About Lathes, 
Kditor American Machinist: 

One of the strangest things in machine 
tools is the inconsistency of some of the parts. 
On no tool is this so manifest as on the engine 

lathe. Not long since my attention was called 
to a lathe by one of the best eastern makers, 
who believes in plenty of iron, good fits, and 
not much finish. The following proportions 
will, I think, expose the weak point: Live 
spindle bearing, 3” 
threaded parts, 2” 


diameter, 5” long; 
x2”; center, $’x4}”. The 
bearing is all right; the threaded part would 
have been better if 25x24’, and the center 
is ridiculously small. When this lathe was 
at work on some 24” square iron, it made me 
| tired to see those little centers wriggle around. 
Another great defect is in the steady rests— 
| or, rather, unsteady rests. They are always 
/}made too light, and especially too thin, as 
the jaws, being all on one side of the fixture, 
have a tendency to spring the rest sideways; 
hence some of the men have nicknamed what 
should be a very rigid fixture, ‘‘ the unsteady 
rest.” Hrrsertr 8. Witson, 


A Cure tor Defective Draft Due 


Sweating, 


to 


Gditor American Machinist: 

One of our locomotives, which has flues of 
small diameter, has been giving considerable 
annoyance when firing-up with cold water in 
boiler by sweating, and as our fuel is a rich 
resinous pine, which deposits a quantity of 
soot, the flues would in a few minutes get 
completely clogged. To obviate this trouble, 
I have put in a T with globe valve and union 
in the blower pipe where it enters smoke- 
box; to this connection I attach a 1” hose 
running from the blast pipe of a small port- 
able forge. The air blast is used until suffi- 
cient steam is generated to supply steam 
blast. 

The engine never fails to get out of round- 
house on time now. I would have run pipe 
and hose from stationary engine boiler, but 
for distance separating shops from round- 
house. Iam attaching this connection to all 
our locomotives, so they can be hurried up 
D. J. Jusrior. 
5. RR 


when necessary. 
Gen’! Foreman, F. 
Palatka, Fla. 











| 
Growth of American Iron Industries. 


There is every reason to believe that this | 
country would have taken a prominent part | 
in iron production at an early period of its | 
history had the development of the business | 
not been obstructed by British policy. More | 
than two hundred years ago iron had been 
smelted in Maryland and in Massachusetts, | 
but the British rulers put so many restric- | 
tions upon the business that its growth was 


| 


retarded. Yet under the most discouraging | 
auspices iron-making made some progress in | 
the American colonies, for as early as 1735 | 
the officers of the naval arsenal at Woolwich, 
England, reported to their government that 
the American iron they received was better 
for ship-building purposes than Swedish 
iron. 

When our revolutionary war broke out, 
the iron furnaces of Pennsylvania were turn- 
ing out about 6,000 tons of pig iron and 3,000 
tons of bar iron annually. Maryland came 
next, with about half that production; and 
New Jersey, New York and Virginia were 
working into an iron-making business. The 
war had a stimulating effect upon our native 
iron industries, for they were required to 
furnish much war material, and the supply 
of European-manufactured iron was to a 
great extent cut off, leaving our native 
makers to provide for the market. By the 
time independence was achieved and peace 
proclaimed, the iron industries of the young 
nation appeared to have entered the way of 
prosperity. 

When the confederation of the States was 
formed, it made no provision for the protec- 
tion of its native industries. The United 
States started into life as a true free-trade 
country, there having been no restrictions 
placed on foreign imports. This system 
worked all right during the war, for foreign 
countries could not then trade freely with us. 
But so soon as peace was proclaimed the 
British merchants, following a policy from 
which they have never departed, flooded 
this country with cheap hardware, and closed 
all the furnaces in America. This caused 
wide-spread distress among those who were 
dependent on this work for their livelihood, 
and most of the iron-masters were ruined, 
while all other lines of business suffered in 
sympathy with manufacturing depression. 

The British teaching regarding this country 
was that agricultural pursuits were the proper 
line for our people to follow. They said: 
‘*Let you Americans go into farming, for 
which your country is so well adapted, and 
raise agricultural products for our market. 
We are ready to buy your corn, and cotton, 
and tobacco ; we will keep an open market 
for your hides, and wool, andlumber. Your 
people will prosper by following business in 
that way, but do not attempt to compete 
with us in manufactures, for we are chosen 
to excel all others in these departments of 
labor.” 

This kind of reasoning was quite satisfac- 
tory to those parties who enjoyed ministering 
to British prosperity, but the majority of the 
people in the young American States had not 
then been schooled in free-trade theories. 
They were unphilosophical enough to be- 
lieve that charity should begin at home ; they 
could not understand how it was for their 
good that their iron business and other 
manufactures had been ruined, and a strong 
protectionist sentiment spread through the 
States. As a result of this, in 1790, protect- 
ive import duties were imposed, and a defined 
policy for the protection of American manu- 


|about two years. 
crane is so clearly shown in the engravings 
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Ten-Ton Hand-Power Traveling Crane. | heavy bodies two points of support were 
- y p PI 
| obtained, thereby avoiding the necessity of 


The crane illustrated in this issue, for draw- | perfect balancing, and for light loads a more 
ings and description of which we are indebted | rapid rate of hoist was possible. 
} 1 . : P 
|to Geo. L. Fowler, is one that has been in 


use in the shops of the Flint & Pere Mar- 


| quette Railroad, at East Saginaw, Mich., for 


The construction of the 


that only a brief description of its principal 
features wil] be necessary. 

The rails upon which it moves are of the 
ordinary JT pattern, weighing 60 pounds to 
the yard. The heads were carefully planed 
to a template, and the track accurately leveled 
from end to end. They were not laid until 
the building had been standing for nearly 
two years, so that all danger of future settling 
was avoided. The rails upon the crane, for 
the carriage, were also planed and leveled. 
The wheels were turned to a template of 
the same shape as the rail head, but large 
enough to allow of about one-sixteenth of an 
inch lateral play. 

The hoists used are Box’s patent, and sus- 
tain the load at all points. It will be observed 
that there are two—one of four tons and the 
other of six tons capacity. 'Two were con- 
sidered preferable to one, in that for large or | 


































































factures was inaugurated. This effected a 
wonderful improvement in the condition of 
the States. When the people found that they 
could not be readily undersold by foreign 
competitors, they willingly devoted their 





attention to manufacturing pursuits. Raw 
materials that had formerly been sent to 
Europe, in many cases to be returned here 
for sale with the added expense of labor and 


transportation, were now worked up in native | 
Within a few years the founda-| 


factories. 
tions of our industrial prosperity were laid, 
and the shield of protection prevented them 
from being swept away by the floods of 
European capital drawn from the hands of 
under-paid labor.—From Lecture on ‘+ Our 
Pioneer Mechanics,” delivered to Passaic Roll- 
ing Mills Literary Association, by Ahgus 
Sinclair, ; 
































































The timber used is white pine, ‘arefully 
selected. 

The calculations for strain were made on 
the basis that when the full load of ten tons 
is suspended in the center, the truss rods are 
strained to one-third of their limit of elas- 
ticity, so that a wide margin is left on the 
side of safety. 

The propelling power is conveyed from the 
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floor, twenty-five feet below the rails, by 
means of a chain and wheel to the shaft run- 


‘ning the length of the crane, and carrying 


pinions meshing with the gearing on the 
axles. One man can move the crane about 
seventy-five feet per minute when it is mod- 
erately loaded, and three men can maintain 
the same speed when it is loaded to its full 
capacity. 

It is not claimed that there are any new 
principles involved in the design of this crane. 
It is simply a piece of mechanism that was 
easily and cheaply constructed, and which 
does its work expeditiously and well. 
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| 
Running a Lathe. | 


By Frank H. Ricnarps. 
SEVENTH PAPER. 


One of the first operations that occur in 
lathe work is that of centering the piece we | 
have to turn. This may be done in various | 
ways, varying with the size and character of | 
the piece to be centered and the facilities at | 
hand for doing it. With the centering ma- 
chine we have here properly nothing to do. | 
For work to which it is adapted it is better 
than the lathe, being always ready and doing | 
its work quickly and well. There are some | 
annoyances accompanying its existence in | 
the shop. I would like to ask my friends in | 
the trade as to their practice with regard to it. | 
What shape or kind of drill is most satis- | 
factory? We keep a stock of drills for the | 
centering machine in the tool room, handing 
them out when called for, and to be returned | 
when no longer wanted. I favor a drill by | 
which the center can be completed at a single 
operation; that is, a regular flat countersink 
of the proper angle, and a little drill made 
upon the point of it for bottoming the center. | 
But if the end of the piece to be centered is | 
very rough or untrue, or, which is quite as 
likely, if the man be impatient and forget the 
littleness of the drill with which he starts, 
and so overcrowdis it, the little point of the 
drill is very likely to get broken off, and then 
there is trouble. I find it more satisfactory 
in the long run to use a plain countersink, 
true to shape, and with a thin point so that 
it will cut easy, and to bottom the centers by 
other means afterwards. In this connection 
we naturally also come to the question | 
whether the centering machine shall be a 
public machine to which any man may run 
and use it as he chooses, and leave it as he| 
chooses, and for which no one is responsible, 
and which no system of espionage can keep | 
clean and in good order; or whether one man | 
or boy shall do all the centering. The latter | 
arrangement, which seems the most proper, | 
can scarcely prevail in a small shop, while in 
a large manufactory, and with numerous 
pieces of the same kind to center, it would 
seem most natural. | 

The ‘‘ square” center will be found a ready | 
and convenient means of centering many | 
| 
| 
| 














pieces of work for the lathe, and especially 
for re-centering work that has once been 
turned and the center obliterated. There are | 
some respected mechanics who object to its 
use as highly injurious to the lathe; but 1) 
think the objection scarcely a valid one if the 
square center is rightly used. It certainly 
puts no more strain upon a lathe, than that 
which results from a good cut with a turning 
tool, and no one is afraid of injuring a lathe 
in that way. But if you are going to crowd 
up against the revolving piece to be centered 
with the square, butt end of a turning tool, | 
or if you use a horizontal V, as is sometimes 
done, with both the upper and lower limbs 
of it alternately bearing against the piece, and 
either of which devices will make the rest 
dance up and down more or less at each 
revolution, you will, of course, soon get the | 
rest loose-jointed and untrue. But the abuse 
of a thing, though ever so prevalent, should 
not deter one from a judicious and careful | 
use of it. 

There is another objection to the square | 
center. On account of the obtuseness of its 
cutting angle it wears away, for the amount 
of metal cut, faster than any other machinist’s 
tool; consequently it requires frequent re- 
grinding, and many machinists are too tired 
to grind it properly and keep it up to the} 
standard angle. A common error in making 
the square center is to have it much larger at 
the cutting end than any center required to 
be made by it, thus entailing a great amount 
of unnecessary grinding. And yet it is neces- | 
sary to remember that to do its work suc- | 
cessfully it should be as stiff as possible; so 
it is better to taper it as in Fig. 1, than to 
turn it back straight as shown by the dotted 
lines. It costs more, but is enough better to | 
pay for it, to make it square in section back 
as far as it can ever be used, and to flute it 
to reduce the grinding surface, Fig. 2, and 
also to provide for the escape of the chips. | 


| hardened steel roller. 
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Another way is to make a socket, Fig. 3, 
with the cutting center set in, and removable 
for grinding or renewable when worn out. 

I am not sure that the square center should 


/be square, and I have, indeed, had better 


success with a triangular one. In the tri- 
angular center, Fig. 4, the cutting face stands 
at a more favorable angle, and gives it a 
decided advantage in cutting; but this ad- 
vantage is mostly lost again by the abruptness 
of the angle behind the cutting edge, which, 
not being properly supported, crumbles or 
wears away quite rapidly; but if, when we 
grind it up, we first grind it sharp and then 
flat, the sharp edge, giving to the flat just a 
slight clearance, the center will cut easily 
and rapidly, and last reasonably long. 

One end of the piece to be centered may be 
caught in a chuck, or may have a temporary 
center made with a center punch, and be 
driven by a dog. A three-pronged hollow 
center is sometimes used to hold and drive 
work to be centered, and if the pieces are 
numerous it saves time. One end of the piece 
being driven by one of these devices, the 
other end needs no preliminary center made 
with a center punch, unless the piece be 
heavy. We bring up the cutting center in 
contact with the piece, and start the lathe. 
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drilled in the bottom of the center, your 
countersink will follow it very closely. 
very common error is to drill this hole too 
large. Don’t do it. It is not necessary; it 
does not look well; and it gives away a part 


of the wearing surface of the center without | 


any equivalent return. For bottoming cen- 
ters, | would keep two or three little drills 
on hand, made from Stubs’ steel wire, flat- 
tened out. For this purpose they work much 
better than twist drills. Usually ,')” is large 
enough for the point of the center. In drill- 
ing the small hole upon the centers, there 
should be something to sustain the weight of 
the piece, as, if it is allowed to rest upon a 
little drill, the drill will discover that it is 
imposed upon, and strike. A fork, adjust- 
able in height and standing upon a base fitted 


to the shears, will be found serviceable for | 


this and many other purposes. 
If we are turning a number of pieces alike, 


and to go side by side upon a machine, it | 


will make quite a difference in the appearance 
of things if the centers have a look of uni- 
formity about them. They should all be of 
the same size and shape. They will never 
happen to come so. The end must be kept 
in view from the beginning. We _ should 
know both the present and the finished length 




















Having in the tool-post a tool, the end of 
which is beveled downward about 30°, we 
bring it up and crowd it against the revolving 


piece, following up with the center as fast as 


it cuts its way. Bring the work true as soon 
as possible while the center is small, and 
make it as large as need be afterwards. This 
is easier and better than to make a big center 
that is not true, and then try to correct it. It 
will make quite a difference as to the cutting 


| and lasting of the center how its cutting edge 
is set with reference to the tool. 


It will work 
better set as in Fig. 5 than if set as in Fig. 6. 
Try it and observe. ‘astead of the tool with 
beveled end rubbing against the piece to be 
centered, a holder may be made carrying a 
In centering a piece, 


|one end of which is round and the other end 


square, or of such shape that the guide tool 
-annot be used against it, but must be applied 


}at a point a, some distance from the end, 


Fig. 7, center the round end first. Why? 
Most rolled iron and some forgings are not 


| quite round, in which case the guide tool 
should be gradually withdrawn and the cut-®goodness. 


ting center crowded up a little more, to make 
the center in the piece perfectly round. 

A judicious use of this mode of centering 
will sometimes enable us to avoid straighten- 
ing an ugly forging. Say that we have a 
heavy piece that is somewhat crooked, Fig. 8. 
If we center it true at the ends it will leave a 
spot, c, Fig. 9, that will not turn out; but if 
we center it true at a@ and /, Fig. 10, it will 
come out all right. 

Generally speaking, I would use the square 
center only to find the center, or bring a 
piece of work true. If the center require 
enlarging, I would do it with a revolving 


countersink. After you get a little hole 


of the pieces, and should center them all to 
suit the latter 
the shorter ones not so deep 


the longer ones deeper and 
so that when 
the pieces are squared up and finished they 
will look as if they belonged to the same 
family, and to a good-looking family at that. 
A good way to manage it, if the peculiarities 
of the*pieces admit of it, will be to center one 
end of each piece to a uniform depth, and 
then to make whatever difference is required 
at the other end by feeding the drill up in 
each case to the same measure. This we may 
ascertain by counting the turns of the feed 
(tail-block) screw, or by any other handy 
method. 

Speaking of uniformity in the appearance 
of the centers of lathe work as most desirable, 
I do so in the interest of good workmanship. 
There is no one thing that can be named as 
so prominent a characteristic of all good 
workmanship as this same uniformity. A 
thoroughly good job looks alike in every 
detail of it. 
in its badness as a good job is uniform in its 


A bad job is never so uniform 


Uniformity in the appearance of 
a job affords a presumption that the one way 
that is right, rather than the thousand and 
one ways that are wrong, has been chosen in 
the doing of every detail of it. Nothing but 
uniformity tells of fitness throughout; there 
is nothing more detestable than sewing ma- 
chine work upon a foundry crane. The per- 
petrator of it lacks common sense, and, lack- 
ing that, he has nothing. 

If one is so fortunate as to have a hollow 
spindle lathe—and as they are a great con- 
venience ata slight additional cost I am glad 
to note that they are becoming more numer- 
ous 


he may furnish himself with another 


convenient centering device. This is a rod 


A | 





sf 


| fitted to the hole in the spindle and carrying 
a drill in a socket in the front end of it, 
which may be advanced by a lever jointed to 
the back end, and by means of which centers 
may be drilled truly in pieces revolving in 
the chuck. The rod should be fitted to a 
bearing at each end, that it may carry its 
drill truly and firmly. The front bearing 
may be a bush with a straight hole fitted to 
the taper hole of the lathe spindle and re- 
movable at pleasure. The nut at the back 
end of the lathe spindle usually has astraight 
hole in it suitable for the back end of our 
drill rod. The outer end of the rod should 
be forked and a lever fitted into it, the handle 
|of the lever standing out to the front of the 
lathe long enough for the 
operator, and the short end of the lever 
jointed to a fixed stud at the back. The 
whole arrangement may be removed and 
| hung up—not on the floor, Ihope—when not 
wanted. The drill in the socket should of 
‘course be ground left-handed, unless when 
| it we run the lathe backward. 
Having this arrangement we may mount a 
| piece to be centered in the chuck, chucking 
| it with regard to its peculiarities as we wish 
it to run when centered, and then, having 
}one drill in this rod in the hollow spindle 
jand another drill mounted in the tail spindle, 
|we may advance these drills and drill the 
| If 
ithe piece be too long to be carried by the 
| chuck the outer end of it should of course 
| be run in the steady rest. 
| When we have work mounted in this way 
| and revolving in the lathe it is often desira- 
| ble to tool out a center to get it absolutely 
‘true. This is necessary at times not only for 
centers to turn the work on but also when 
we want to drill a hole truly. To accom- 
| plish this a special tool may be made stand- 
}ing out straight from the end of a piece of 
| tool steel, short and stiff, and shaped at the 
‘end like a half center. Great care is re- 
| quired in the making of this tool as to 
| Shape and the exact adjustment of it; but 
| when made right, and set right, and operated 
| right, it will work out acenter very perfectly 
| and wear well, which means, of course, that 
it will wear slowly, speed in wearing, being 
| 
| 
| 


convenience of the 


| we use 


centers in both ends of our piece at once. 


inversely valuable. 





oe 
Self-Made Metallurgists. 


Messrs. Thomas & Gilchrist, of England, 
| inventors of the basic steel-making process 
known by their name, have recently patented 
in this country several improvements in steel 
|making. These men add their names to the 
| many who have been raised from obscurity 
| to eminence by metallurgical discovery pro- 
| duced by intelligent labor and persevering 
}experiment. When the leading metallurgical 
chemists and practical steel makers were 
laboring unsuccessfully to eliminate phos- 
|phorus from iron ores, Thomas & Gilchrist, 
| two cousins given to scientific research, were 
| watching the experiments with intelligent 
interest. Mr. Thomas thought he observed 
an oversight in the experiments made by Mr. 
Lothian Bell, who had failed to keep the 
phosphorus out after he had expelled it from 
the molten metal. The two cousins set to 
work experimenting on iron refining with a 
small iron pot, trying to obtain results pre- 
tentious investigators had failed to reach by 
aid of perfected After long 
patient labor, founded on truly scientific 


apparatus. 


methods, the young experimenters succeeded 
in eliminating phosphorus from the metal and 
keeping it out. This marked a new era in 
steel making and brought the enterprising dis- 
coverers immediately into prominence. By 
the Thomas-Gilchrist process iron ore that 
was worthless for steel, is now available for 
Enough ore of this 
kind can be had in England for three dollars 
to make aton of steel; 


making that metal. 


the same amount of 
low phosphorus ore at Pittsburgh costs 
So says Andrew Carnegie in 
‘¢ Wour-in-hand in Britain.” 


sixteen dollars. 


—- pe 
The Osnabriick Steel Works have recently 
been manufacturing steel rails eighty-eight 
feet six inches long, which have been laid 





down on railway bridges crossing the city of 





Hanover, 


Manufacturers Gazette, 
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| Safeguards in Industrial Establishments. 





| A New Jersey newspaper learns by inquiry 
that three of the men killed in a recent ex- 

plosion in a nitro-glycerine factory received 

BY only #2.75, $2.50 and $2.25 per day respect- 

American Machinist Publishing Co. ively for their dangerous labor. That paper 
comments in this wise: ‘‘It is surprising to 

folks who are unaccustomed to working in a 

powder mill or dynamite factory why men 

will take such risks for the wages of an ordi- 

nary laborer in a safe vocation.” There is 

no occasion for surprise. Men out of work 

must obtain jobs of some kind to support 

themselves and families, and at such wages 

as they can secure. If the job is an unsafe 

one, they rely upon such precautions as can 

be taken to prevent accident. If their em- 

| ployers do not take reasonable precautions 
for preserving life and limb, they have no 

redress but to leave the job. But when times 

are dull, laborers plenty, and work scarce, 

this is no redress at all; for to quit generally 

means to abandon their dependence for sub- 

sistence with a poor chance of getting imme- 

diate employment elsewhere. The law should 

oblige owners of mines, mills, and factories, 
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whether classed among dangerous industries 
or not, to provide every necessary safeguard 
against accidents to workmen. The mere 
enactment of such laws is not enough. In- 
spectors should be appointed to visit every 
industrial establishment and see that the 
provisions of the law are carried out. We 
{have no sympathy with the cant that finds 
expression in some newspapers opposing laws 


law spurs to action only those who are negli- 
gent in providing suitable safeguards. Very 
few people in New York City would be willing 
to dispense with the inspectors of steam 
boilers and the inspectors of buildings, or to 
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in the country, as they would be beneficial 
everywhere. 
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Nearly three years ago (September 10, 
| 1881), we called attention to the unsafe con- 
| dition of some of the excursion steamers run- 
ning from New York City, having special 
reference to the steamboat Plymouth Rock, 
which we mentioned. In what was then 
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EDITORIAL ANNOUNCEMENTS. 
ter Positively we will neither publish anything in 


our reading columns for pay or in consideration of ad- 
T hose who wish to recommend | written, we took the ground that 


vertising patronage. no boats 


their wares to our readers can do so as fully as they | with boilers upon the guards should be rated 
choose in our advertising columns, but our editorial 


: as sea-going boats for passenger service,” 
We give no premiums to . . ‘ 


opinions are not for sale. 

secure either subscribers or advertisers. tgs ; 

(er Every correspondent, in order to insure atten- | Opinion. We are pleased to note that the 

tion, should give his full name and address, not for; Plymouth Rock has been refused a license to 

publication, but as a guarantee of good faith. - |run outside of the harbor this year, and we 
e are ¢ iv ocuring patent rights, ; 

oe" Be are ae engages & procure 3 | think it safe to say that no licenses to run 


or inseling machinery, nor have we any pet scheme | 
| outside will be sanctioned by the present 


to advance, or hobby to ride. 

(eer We anvite correspondence from practical machin- | supervising inspec tor in the instance of any 
ists, enguneers, inventcrs, draughtsmen and all those similarly constructed steamboat. This re- 
especially interested in the occupations we represent, on 


|giving reasons at some length for this 


moves one danger to which thousands 
subjects pertaining to machinery. : 

ter Subscribers can have the mailing address of 
their paper changed as often as they desire, Send both | past. 
old and new addresses. Those who fail to receive their thd 
papers promptly will please notify us at once. | 


excursionists have been subjected in the 


The Crime of Train Wrecking. 





NEW YORK, MAY 3, 1884. A few days ago a disastrous wreck hap- 
pened to a train on the Pan Handle road in 
| Ohio, through a rail having been displaced 
pace | by some malicious person. The locomotive 


Pb. mane pong yp, sem gp a i eet 1) turned over and was badly smashed, and the 
‘onstruction 0 rccular P% ns. y Isai 
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s 
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the propriety of taking the prisoners from a 
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that substantial justice wonld be done sothe 
lynching was abandoned. Most of the men 
afterwards regretted their respect for the 
law. 

The existing State laws 
defective “in dealing with crimes such as} 
railroad wrecking. Wherever a gang of! 
scoundrels kill some railroad men, and en-| 
danger the lives of a crowd of passengers, | 
the merest pettifogging lawyer can generally | 
cheat justice, should the culprits be arrested, 
by working out the plea that murder was not | 
intended. No species of crime has more 
need for special legislation to impose some- 
thing like deterrent penalties than that of | 
train wrecking. 


are outrageously 


a 7 = | 

A concern that ought to prosper even in 
dull times is the Gilford Hosiery Company, 
of Laconia, N. H., which has a new mill at | 
Columbia, S. C. In that mill they employ | 
200 State convicts, at 50 cents a day for'| 
males and 37} cents a day for females. Then 
the State has kindly exempted its business | 
from taxation for ten years. After the State | 
has done all it could for this company, the re | 
is still another governmental source to look | 
to for aid. They can join the free-traders in 
petitioning Congress to take off the 


tariff | 
from raw materials. 
a op a 


‘* Not excessive in quantity for their means 
habits, and station in life,” is the reason given | 
by the Supreme Court of the United States | 
for reversing the decisions of the Collector | 
and the lower courts to the effect that an | 
American citizen should pay duty on a large 
amount of unworn clothing brought by him- | 
self and family from Europe. We have 
nothing to say about the law in the case 
further than that any law which accords to a 


man privileges because of his means is wrong 
in principle; but it is in extremely bad taste 
for the highest tribunal in this country to talk | 
about ‘‘ station in life” as affecting a man’s | 
rights before it. This is something that 
American citizens are not yet prepared to 
tolerate. 


The following extract from the Boston 
correspondence of the J/artford Courant is| 
going the rounds of the press: 


‘*Look at the press of Boston, as an ex- 
ample of the general feeling here. Not one 
hearty, thoroughgoing high-tariff new spaper 
in the daily press of Boston.” 

The views of the daily newspapers do not 
always represent the general feeling in a city 
or State. Look at the press of New York 
city, for instance. Last year there was only | 
one hearty, thoroughgoing daily newspaper 


in the metropolis favorable to abolition of the 
prison contract system, and very few weeklies, 
Yet the city of New York gave nearly 
a hundred thousand majority in favor of the} 
proposition to abolish the contract system. 


either. 


Sometimes it is not safe to judge popular 
sentiment by the attitude of the daily press. 
a 


Some of our scientific contemporaries are | 


exercised in a discussion of the momentous 
question: ‘Does the piston [of a recipro- 
| stop at the end of the 
Debating clubs were in the habit 


cating steam engine 


stroke?” 


of wrestling with this question some years 
ago, but so far as heard from it was always 
It is extremely fortunate 
that the builders of steam engines will be able 


too much for them. 





to provide, somehow, for a change of motion 
while this question is being scientifically | 
answered. 

i > 


« How a Branch of Trade Was Lost. 
One of the principal islands of the Bahamas 
was from time immemorial in the habit of 
receiving its supply of Christmas presents 
from Europe. No other kind of art produc- 
tions, books, toys, or Jack-the-Giant-killing 
literature would suit these islanders. One 
in the breast of 
disappointment filled 


year consternation reigned 


every paterfamilias ; 


}the minds of all the juveniles, for the ship 


that was going to bring the Christmas pres- 
ents for the whole island did not arrive till the 
That kind of treatment 
could not be tolerated : 


new year was begun. 
the possibility of its 


recurrence could not be risked. When the 


| single train only four times a week. 


| they carry four classes. 


| trouble themselves 
| interested in train service will be interested 
|in learning that an inventor has patented a 


| they will persistently bring the 
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next festive season approached, New York 
merchants were requested to fareldh the an- 
nual supply of Christmas presents, and the 


| business was done so satisfactorily that they 


now retain a monopoly of the business. 
—— oa —— 

Paraguay has got arailroad. It is hardly 
up to the level of our worst southern roads, 
but it isa beginning. The road is not quite 
forty miles long, and it is traversed by a 
But if 
| they have few trains, their accommodations 
for passengers are exceedingly varied, for 
The distinction be- 
tween the third and fourth classes is that the 
former are carried in box cars with seats, and 
the latter in platform cars without seats. 

= i. 
Adopting Safety Appliances. 

One of the most dangerous traps known 
to railroad operating is the guard rail or frog 
which frequently catches the foot of a train- 


|man, holding him to be mangled by the 


wheels. A very simple and inexpensive 
| device in the form of a wooden wedge has 
been found effectual in rendering this trap 
powerless, but many of our railroad managers 


| prefer to leave the danger catch open than to 


about closing it. Men 


| pretentious mechanical device to stop the 
| jaws of the fatal frog. For this invention we 


| anticipate success, Its profits will make 


parties interested in covering up the danger- 
ous openings of frogs and guard-rails, and 
value of the 
invention to the attention of railroad mana- 
gers. When they hear of a man getting 
killed by having his foot caught if a guard 
rail, they will offer to prevent the recurrence 
of such accidents on the most advantageous 
terms. Should the manager not seem dis- 
posed to accept the offer, they will express 
themselves as bound from a sense of public 
duty to publish the fact that valuable lives 
are being sacrificed on that road through the 
refusal of the management to adopt well- 
known safety appliances. And under per- 
suasion of this kind, managers will order 
devices at a dollar a piece for doing work 
which could be performed as effectually by 
wedges costing a cent each. 


PIONS ano) 
(JUES SERS. 


Under this head we propose to answer questions sent 





us, pertaining to our specialty, correctly, and according 
to common sense methods . 

Every question, to insure any attention, must in- 
variably be accompanied by the writer's name and 
address. If so requested, neither name, correct ini- 
tials, nor location will be published. 


(180) G. A. D., Castleton, N. Y., asks: 


| Can a No. 5 thread be cut with a No. 4 lead screw 


and tke following gears : 72, 80, 88, 38, 40, 24, 112, 32, 
64, 25, 120, and 28% A.—32 and 40, or 64 and 80 will 
cut 5 pitch, 


(181) W.8.8., Woodley, Ala., asks; Can 
you tell me how the piston in the Thompson indica- 
tor is fitted in the cylinder so as not to leak? A.,~ 
The cylinder is bored and ground exactly to gauge, 
and the piston turned and similarly ground. Noth- 
ing further is required. The pistons are not usually 
made absolutely tight, as a very slight leakage is an 
advantage, ip 
freely. 


causing the piston to move more 


(182) Alpha, British Columbia, asks: 1. 


How much larger should a tire be for shrinking on 
| . . 
|a 5-foot wheel? A.—A tire should be 
| . : : . 
| 1-16’ smaller than a 5-foot wheel, on which it is to 


» bored out 


be shrunk. That isa common practice. 2. Is there 
any standard allowance for shrinkage? A.—We are 
not aware of any. 3. Would you allow the same for 
1-foot wheel as for that of 5-foot diameter? .A.— 
No. While 1-16” is about right for a 5-foot wheel, it 
would be too much for 1 foot. But the reduction 
for shrinkage would not be quite in proportion to 
the reduction in the wheel’s diameter. 4. One engi- 
neer allows 44” in one foot for shrinkage. Is that 
too much’ A.—Yes. 5. How would you put on a 
locomotive tire? A.—Expand it with heat: there 
are different methods of doing this. Put it on the 
wheel, and, when fastened in the proper position, 
cool with water. 6. How much play is allowed be- 


tween the flanges of a pair of wheels and the rail? 
A.—From 4” to 34”. 7. What taper is allowed for 


coning on the thread of wheels? “Tastes differ 
in this matter. A common taper is 1-16” to the 
inch, 
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(183) A. B. C., New York, asks: Please | 


give me some rule for determining the capacity of 
condenser for a steam engine? A —Builders of 
steam engines usually make a rule to sult them- 
selves in this respect. Haswell says: ‘* The capacity 
of it should be from .35 to .45 that of the steam cylin- 
der. Bourne says: 
and one-half the streke answers very well [for air- 


. . . - ‘ » vt 
pumps, single acting] and the condenser may be : 


made as large as it can be got with convenience, 
though the same size as air pump will suffice.” 
Others recommend that the condenser be one-third 
the capacity of cylinder, and still others some dif- 
ferent ratio. 

(184) M.S., Hartford, Conn., writes: 1. 


I find in a machine-tool catalogue the following. | E 


‘“When desired, these drills are geared even, giving 
twice the speed to the spindle.” Can you tell me 
what is meant by this’ A.—We should understand 
that the spindle was driven by gearing, and that 
this gearing was ordinarily arranged so that the 
spindle was driven only half as many revolutions in 
a given time as the shaft that drives it, but that if 
desired the gearing would be so arranged as to 
drive the spindle at the same speed as the driving 
shaft. 2. What is meant by a five-inch caliper? 
A.—We should understand that it referred to the 
diameter that could be calipered. 


(185) M.S., Hartford, Conn., asks: Why 
do they build, in Europe, their locomotives with cyl- 
inders under the boiler, while in this country they 
are still building them with outside cylinders? 
A.—This is to a great extent a matter of taste. All 
the locomotives in Europe are not built with inside 
cylinders. There is said to be less cylinder conden. 
sation with an inside than with an outside cylinder, 
and that form of engine rides very steady, but with 
these advantages it has grave drawbacks. The ma- 
chinery is crowded below, where it is hard to reach, 
the power is applied through cranked axles, which 
need a great deal of room and are very liable to 
break. 

(186) E.T., Coshocton, Ohio, as What 
is the best material of which to make rings for the 
piston of a steam hammer, and how can I make 
them ‘‘springy,”’ so I can spring them over the pis. 
ton? A.—Spring rings for steam hammers are some- 
times made of cast iron and sometimes of steel. 
If made of cast iron, they are better if the inside is 
left as cast. There is no trouble in springing them 
into the grooves, if not left too thick. The thick. 
ness may be from 3-16’ to \’’, according to the 
diameter of cylinder. They should be turned a 
little larger than the cylinder—say %¢”’ larger for an 
18’ cylinder, and proportionably less for smaller 
cylinders, then sufficient cut out to just let the ends 
together when in the cylinder. 
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Gears—G.B.Grant, 3 Alden st., Boston; water motors 
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Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 
Models & Mach’y—G. D. Lambert, New Haven, Ct 

INVENTIONS perfected, designed, or patented. 
E. P. Robbins, M. E., Cincinnati, 0. 
“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 
Fine tools and special machinery. Horace Thurs- 
ton, 84 Clifford street, Providence, R. I 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 
Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork. 
Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, II 
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is made by White Machine Co., Waterbury, Conn. 
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Pattern and Brand Letters. Vanderburgh, Wells 
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gles,or cylinders. C. C. Hill, 84 Market st.,Chicago, II] 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Herbert W. T. Jenner, Mechanical Engineer and | 


Solicitor of Patents, 626 E st., Washington, D.C, 


National and box chucks, foot and power lathes, | 


and slide rests. Lodge, Barker & Co., Cincinnati, O 

Wanted—Specialties in cast iron to manufacture, 
heavy or light. J. B., Box 306, New Haven, Conn 

Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y. f 
scription. Send for catalogue. 

Improved Tack Machinery, made by The Willets 
Man’t’g Co.,can be seen in operation at their works, 
57 Clifford St., Providence, R 

The ‘‘ Wax Process’? Engravings shown in the 
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thers, Servoss & Co., 32 Frankfort Street, N. Y. 
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Steam Pumping Machinery of every de- | 


dynamo-electric machine, for plating or lighting. | 


A. 8. Kimball, Box 522, Worcester, Mass 

Split Pulleys at low prices, and of same strength 
and Appearance as Whole Pulleys. Yocom & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


New Books, relating to steam, the steam engine, 
mechanics, machinery, and engineering. Send for 
catalogue. Fred. Keppy, publisher, Bridgeport,Conn, 


Engine Lathes, Hand Lathes, and other fine tools 
Assortment large: prices low. Frasse & C 
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‘Painting and Painters’ Materials.” 

The best book for all who paint, dealin paint, or 
have painting done. $225. For sale by * The Rail- 
road Gazette,” 73 Broadway, New York. 

EXTRACTS FROM CHORDAL’S LETTERS, 400 


pages, 12mo., handsomely bound in cloth. New and | 
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F. L. & G. L. Brown, machinists, Baltimore, Md , 
| write us: Business with us is good, and prospects 
|for the future are bright. Notwithstanding the 
| addition of new tools, we still keep behind our 
| orders. 


enlarged edition, with over 50 illustrations. Price $2. | 


Published by John Wiley & Sons, 15 Astor place, | 
«6 the diameter of the cylinder | New York. 


Useful Information for Steam Users—A 
amphlet, compiled from the best authorities, on 
he care and management of the steam engine and 
boiler, with hints and rules for engineers and fire- 
men. Engineers everywhere should have 
work. Send 25 cents in P. O. stamps for a copy. 
The J. N. Mills Publishing Co., 145 Broadway, N.Y. 
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S. Simons, Chicago, will erect a new three-story 
factory. 

R. M. McDaniel will 
Greenville, S.C. 


erect a machine shop at 
The Collier Shot Tower Company, St Louis, will 
erect a $26,000 factory. 
Cady & Lamb, Peoria, II1., 
a boiler shop 40x80 feet. 


a new firm, are building 


G. J. MeGourky, Chicago, will erect a two-story 
factory on Wells street. 

Ground has been broken for the 
steel works at Wampum, Pa. 


erection of new 


F. Cantrell & Co., Spartanburg, 
lish a foundry and machine shop. 


S. C., will estab 


Ten Dover (N. H.) men have pledged $1,000 each 
to start some railroad car shops there. 


San Antonio, Texas, is building a $60,000 brewery, 
and will put $50,000 worth of machinery in it. 


Dallas, Texas, is to have new water works to cost 
$z50,000. A stancd-pipe system will be adopted. 


D.C. Morzan & Co. will erect a factory on Pratt 
street, Baltimore, 20x88 feet and four stories high. 


The Baltimore and Potomae Railroad will build 
new shops and round-houses in Washington, D.C 


Dr. M. G. Moore, and others, Wetumpke, Ala. 
are trying to organize a company to build a cotton 
mill. 

The Hartman Steel Company, Beaver Falls, Pa., 
have commenced to manufacture all kinds of wire 
nails. 

Jones & Scullion will erect an iron foundry in 
Philadelphia, on Columbia street, west of American 
street. 

The Columbus Oil Mill Company, of Columbus, 
Ga., is going to extend operations and establish a 
mill at Macon. 

The Waco (Texas) Oil Mills have purchased a lot 
in Marlin, Texas, for the purpose of erecting a cot- 
ton gin thereon. 

A new wing is being added to D. B. Gurney’s tack 
factory, at South Abington, Mass., the 
being 144x36 feet. 


addition 


Building permits have been granted in Philadel 
phia to erect two five-story spice mills, on Bread 
street, north of Arch. 

The Wisconsin Industrial Association has been in 
corporated at Racine, to hold annual fairs and ex 
positions. J, I. Case is president. 

The Lagrange (Tenn.) Iron Company is building 
a new blast furnace. 
June. 


It will start up some time in 
Capacity about fifty tons a day 

George F. Drew & Co , and others, have formed 
anew company, to build steam engines, saw mills, 
and general machinery, in Jacksonville, Fla. 


After May 1, the principal office of the Davidson 
Steam Pump Company will be at 77 Liberty street, 
New York, The manufactory is in Brooklyn. 


J. W. Penney, Mechanic Falls, Me., has erected a 
new two-story machine shop. He will make the 
building of steam engines his principal specialty. 

Herbert D. Penney, New Gloucester, Me., 
paring to furnish, upon call, complete working 
drawings of steam engines, from 14 to 5-horse power 


is pre 


Professor John E. Sweet, of Syracuse, N. Y., is 
putting one of his 6x12” Straight Line engines in 
the new York 
City 


Produce Exchange building, New 


The Michigan and Ohio Railroad is building new 
Marshall, Mich. bD. J. Durrell is 
The stone for the siops is taken from 


shops at 
mechanic. 
the quarries at Perrinsville. 

A new company. With a paid up capital of $50,000, 
will soon start to manufacture (urniture in Denison, 
The city council, April 10, granted the new 
company a liberal franchise 


Texas 


The Worcester (Mass ) Twist Drill and Tool Com 
pany are making a specialty of the smaller sizes of 
twist drills, in which they are having good success, 
both as to quality and sales. 

The Rotary Harrow Manufacturing Company has 
been incorporated at Dallas, Texas, by J. N. Hitch 
cock, James R. Hicks, Wayne Sims, and Sam Pete 
man, with a capital of $100,000, 

It is said that before the end of April two thou 
sand men will be at work on the extension of the 
Milwaukee, Lake Shore, and Western Railroad, 
through to the Montreal river. 

The Brown Brothers Manufacturing Company, of 
Chicago, are 


They have 


their 
iron 


increasing 
taken an old 
which will be at once thoroughly equipped. 


foundry facilities 


works, S80xS0 feet, 





100-page | 


this | 


master | 


The contract for building the foundry for the 
H., Machine Company has been 
awarded to A. B. Trefethen of that city. The struc 
| ture will be 146 by 46 feet, and work has commenced 
| thereon. 


| Portsmouth, N. 


| H.S. Anable, Hunter’s Point, N. Y., as agent for 

Union College, has sold a large plot of land adjacent 

| to the East River for $15,000, to a gentleman from 

| New Jersey, who will erect a large tack factory 
thereon. 

W. A. Heath, Binghamton, N. Y., is erecting a 
j large building, upon the completion of which he 
| will turn his entire attention to the manufacture 
| of the six or seven special wood-working tools of 
| whick he is the inventor. 
| Jones & Laughlins. Pittsburgh, Pa , are making ar 
| rangements for the erection of an additional factory 
| for the manufacturing of iron bridges. From sev- 
| enty-five to one hundred men will be given employ 
ment in the new factory. 

Shoenberger & Co, Pittsburgh, Pa., are experi 
menting in the manufacture of steel nails. The 
steel they bave tried is imported from England. 
Several hundred kegs have been made, and the re 
sult is said to be very satisfactory. 


The Virginia Iron Shipbuilding Company bas been 
organized for building iron and steel ships at Alex 
andria, Va. The incorporators are Captain J.B 
Thomas, of Boston; Captain Goss, of Bath, Me 
C. E. Moody, of Boston, and others 


Cunningham & Temple, Lafayette, Ind., recently 
moved into a larger shop. They employ thirty-five 
men, and build engines, boilers, and machinery ; 
also do general repairing. They write us that the 


prospects are good for future business. 


Wolff's wire mills, burned out last year, at Anns 
ville, N. Y.. have been re-established at Bridgeport, 
Conn. Their extensive works are now operated en 
tlrely by foreign labor, about three hundred work 
men having beer imported by this firm. 


Owing to increasing business,Wm. Munzer, builder 
of Corliss engines and machinery, 509 First avenue, 
New York, will move May Ist into more extensive 
buildings, at 204 to 210 East 43d street. 
eapacity will enable him to fill the 
orders. 


The larger 
increasing 
The Newcastle (Pa.) Guardian says: James Horton 
has disposed of his interest in the Keystone Stove 
Foundry, this city, to D. H. MeConnell and Thomas 
Waddington. The new firm will be entitled MeCon 
nell & Co. A new machine shop 48x52 feet is to be 
erected. 

The Lancaster, (Pa.) Watch Factory is now em 
ploying two hundred and fifty hands, turning out 
watches of all grades, and it is expected that if the 
demand for watches increases as rapidly as it has 
been doing, to increase the force to five hundred 
employes. 

The Memphis and Charleston Railway shops, at 
Memphis, Tenn., were burned 
March 28th. Loss, nearly half of 
which was on stock and tools. It will be over three 
months before the shops are rebuilt. equipped and 
in running order. 

Mich , has an “*Improyement Associa 
tion,’ Charles Schuster, secretary, which is sending 


out 
$100,000, over 


completely 


Decatur, 


out circulars detailing the special advantages which 
the town offers to manufacturing establishments 
Decatur seems to be a live place, that means to 
attract business. 

Phyfe & Campbell, 709 Madison avenue, New 
York, have a building permit to erect an immense 
apartment house on Fifth avenue, extending from 
S&th to 59th streets. It will be a little over 200x111 


feet and ten stories high soilers, elevators, and 
steam pumps will be required 
The Textile Manufacturer says: The cotton ma 


chine manufacturers of Massachusetts are receiving 


daily visits from Southern manufacturers, who have 
come North to inspect and order the most approved 
machinery for the numerous mills that are being 
erected throughout the South. 








James Farwell, of Dayton, O., is looking up a site 
in Texas for establishment of a large agricultural! 
implement manufactory. He represents Ohio capi 
| talists, who will spend half a million dollars in the 
| erection of buildings, and half as much more in ma 
chinery Baltimore Manufacturers’ Record 


Grant & Bogert, Flushing, N. Y., are building a 
4x24” iron planer, on the ‘‘anvil principle,’ as 
advocated by Mr. Charles T, Porter. Evcn of the 
| uprights will weigh at least 850 pounds. They are 
new car-axle lathe, a new milling 
machine to mill 96 inches long, a new cutter grinder, 


}also building a 


a new nut-facing machine, and a new 20-inch up 
right drill 

Bridgeport, Conn., has made up its mind to be 
well lighted, two local electric-lighting companies 
being now engaged in furnishing lights to stores, 
and, to some extent, the streets, operating respect 
ively under the Brush-Swan and Thomson-Houston 
systems, 
Lowe boilers. 
recently fitted up the 
Bridgeport Organ Company, and 


factories vacated by the 


has already se 
cured eighteen tenants requiring small power for a 
variety of manufacturing purposes. Several new 
branches of manufacture have been attracted to 
the result of the 


|} power company 


city, as a establishment of the 





The Globe Manufacturing 


started a new soap works in a 


Company recently 
suburb of Houston, 
A reporter of the Houston Post, who visited 
the factory, and who “has been in the oleomarga- 
rine factories of Chicago and other cities, 
hesitate to say that 


Texas. 


does not 
for purity and cleanliness of 
material and process, the works of the Globe Man 
facturing Company far excel them ” 


Forbes & Curtis, 
four 


Bridgeport 
machine 


Conn., have put in 
within the past three 
months, and nearly doubled their shop room. Their 
business for the past five months has shown an in 


new tools 


crease of 30 per cent. over any previous five months. 
They are shipping die stocks to 
America, Mexico, and 
nearly every part of the United States, including 
the Pacific coast 


Australia, South 


Cuba, England, Belgium, 


Cooke & Co., 22 Cortlandt street, New York, have 
accepted the agency for Leard’s strap joints. The 
maker of this article finds that by going into the 
work systematically he can make finished ends for 
connecting rods cheaper than they can be made in 
an ordinary shop, and that it pays the makers of 
engines to buy such articles ready made. There is 
quite a trade growing in other fittings that are pre 
pared in this way. 


The owner of a tugboat, who recently applied a 
Korting exhaust steam induction condenser, pur 
chased from A, Aller, New York, writes him as fol 
lows: “When running, we maintain a steady vacu 
um of 25 inches, and the speed of the engine is in 
creased 18 revolutions per minute. We use no live 
steam at all when using condenser, as the action of 
the exhaust steam alone maintains the circulation 
of the injection water.” 


The Lidgerwood Manufacturing Company, of 96 
Liberty New York, recent orders, 
report the sale of two of their improved patent 


street, among 
friction drum hoisting engines to the Lehigh \ alley 
Perth Amboy : 
Philadelphia and 
Reading Railroad, one to the Flint and Pére Mar 
quette Railroad, and three to the 


Railroad for use on their docks at 
one pile-driving engine to the 


Alabama Great 
Southern Railroad. This company make a specialty 
of hoisting engines for railroad purposes. 

Mathew Benner, of Chicago, will, in connection 
with his regular line of the erection of stand-pipes, 


ete., the manufacture of 
architectural iron work and tine castings 


fire-escapes, engage in 
His new 
factory, 80x175 and four stories and basement, is 
about completed. In the foundry, fifty men will be 
employed, and seven tons of castings melted daily. 
The fourth story of his factory will be used as a 
brass-finishing shop, Wherein brass valves and other 
specialties will be turned out. A 500-pound steam 
hammer has lately been put in position in the black 
smith shop Industrial World. 

Since the illustration of the new Root sectional 
boiler, in the AmericAN MAcuinisr of February 2, 
Is84, orders have been received for these boilers as 


follows: Standard Oil Company, Long Island City, 


1 of 100-horse power; E. Aaron & Co., Stapleton, 
Staten Island, 2 of 75-horse power; N. K. Fairbank 
& Co., Chicago, 2 of 50-horse power; Miller Brew 


ing Company, Rochester, N.Y., 1 of 100-horse power: 
W.F. & John Barnes, Rockford, Lll., 1 of '60-horse 
power; Philadelphia Sugar Refinery, Philadelphia, 
2of 100 and 2 of 125-borse power. The Abendroth 
& Root Manufacturing Company, 28 Cliff 
New York, manufacturers of 
also just taken an order for sixteen miles of Root’'s 
spiral pipe, for the water supply of Stapleton, Staten 
Island 


street, 
these boilers, have 


All this pipe is to be tested under 150 Ibs. 
pressure. Some twenty towns in California, and a 
considerable number in other States, are now using 


this style of pipe for water-works purposes. 





| which 
Power for both systems is furnished by | terms 


The National Pipe Bending Company, of New 
| Haven, Conn., have recently placed the National 
| feed water heaters in the following places: Flint 
| Mills, 1,000 horse, Fall River, Mass.; Mayall Rubber 
Company, 500 horse, Reading, Mass.; Low Moor Lron 
Hitchcock & Bradley 
Company, Ashtabula, Ohio; E 
Lowell, Mass.; /” 


|} Company, 500 horse, Virginia ; 
| Bending Hopgood 
& Son virer Printing Company, 
a.; Merchants’ Electric Light Company, 
6C0 horse, Boston, Mass.; Bridgeport Electric Light 
Company, 150 horse, Bridgeport, Conn.: Brush Elee 
tric Light Bridgeport, Conn.: 
Peck, Stow & Wilcox (second order), Southington, 


Lancaster, I 


Company, 90 horse, 


Conn.; Richmond Paper Company, Providence, R.1.: 


Brockton Electric Light Company, 150 horse, Broek 
ton, Mass Twist Drill Company, Mere 
dith, N. H.; Bellaire Nail Works, 300 horse, Bellaire, 
| Ohio.; Holcomb Bros. & Co., 150 horse. New Haven, 
| Conn ; B.W. Payne & Sons, 150 horse, Elmira, N.Y 

li Plumb, Streator, Il. 
| 


American 


The Donaldson Heater Company, Welles Building, 
18 Broadway, New York, 
reheaters and superheaters (illustrated inthe AMER 
}1CAN Macutinist of July 7, 1883) at work, and in all 


have now several of their 


| cases from which we hear they are giving entire 

satisfaction, saving, in some instances, as much as 
| three tons of coal per day They are now in use 
for superbeating steam to be used in engines, super 
| heating exhaust steam for heating buildings, dry 
| 


rooms, ete. One of them is in use in the large ten- 
story building in which their office is located, of 
the chief the highest 

By this arrangement only the waste heat 


engineer speaks in 


The Bridgeport Power Company has | from the furnace is used, and no back pressure on 


the engine is created. Mr. Hussey, the inventor, is 


in charge of the erection of these superheaters, and 


those we have seen are erected in the most thorough 
and systematic manner 


has the 


In no single instance, we 
given any trouble 
after being put up, or failed to effect all that was 
claimed for it 


believe, arrangement 
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Machinists’ Supplies and Iron, 


New York, April 17, 1884. 

The tone among dealers in machinist supplies is a 
little more hopeful than it was last week. Most of 
them report the volume of business fair, but the 
prices continue low. The demand for steam sup- 
plies continues to improve slightly. 

The demand for boiler-makers’ supplies has im- 
proved a little since last week, but the business is 
far from being active. Prices have advanced a 
little since our last oe. 


Boiler Plate—Common...............06: 2 4-10¢. 
OS PP Ter 26 10c. 
Ey Precudsetsesenencs ..38 1-100e. 
MI ois sn6ss sabeu sevens 4 1-100. 
Extra Flange......... . 4c. 
Chester Steel............ .544c. 

Iron, pig American—The business transacted since 

last week has developed no new features. Prices 


are unchanged 
No. 1 X Foundry, $20.50 to $21; No. 2 
$19.50; Grey Forge, $16.50 to $19 50. 
Antimony—There has been a moderate demand 
for Regulus. Prices ruled low on account of over- 
abundant supply. Hallett’s 11¢c.; Cookson’s, 113¢e. 
Copper—Little busine ss has transpired during the 
week. Lake 143%4c.: Baltimore 1354 to 14\4c. 
Lead—Common pig has sold in considerable quan- 
tities, at 3.90c. to 4.05., but holders are now unwill- 
ing to sell at these prices. 


WANTED* 


** Situation and Help’? Advertisements, 30 cents a line 
Sor each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wedne sday morning for the ensuing week's issue. 


X $18.50 to 





als 
“4. 


A good draughtsman wants situation. Reference 


given. Address T. C., AM. MACHINIST. 

WwW — first-class vise workman. 
J.H. & D. 8S. McEwen, Wellsboro, Pa. 

lag for Foundry —With executive ability, 
well acquainted with making steel castings. Ad 
dress ‘‘ Steel,” Am. MACHINIST. 

Wanted Situation—By a strictly first-class pattern 
maker. Distance no object. Address R. A., Box 5, 
Am. MACHINIST. 

Situation wanted—By mechanical draughtsman. 
References given. Address B., AM. MACHINIST. 

Mechanical engineer, with many years’ experience 
as draughtsman, wants engagement. Address H. 
G., Box 6, AM. MACHINIST, 

Experienced mechanical engineer and draughts- 
man is open for engagement. Address C. M., Am. 
MACHINIST Office. 

A first-class pattern-maker wants situation in an 

engine or tool works. Good designer. Highest ref 
erences. Address Box 233, Brantford, Canada. 
7 By mechanic, posted in wood and iron work, all 
branches. Position in some large shop, cotton or 
woolen mill. Address “M. E. and Expert,” 1009 
DeKalb avenue, Brooklyn, N. Y. 

Experienced man wants situation as foreman 
moulder. Printing press work a specialty ; general 
jobbing; good references. Address D. E. Box 2, 
Am. MACHINIST. 

A mechanical draughtsman, graduate, with con 
siderable experience in constructing fine automatic 
machinery, desires an engagement. Best of refer 
ences given. Address A. D. H., Elizabeth, N. J. 

A first-class machinist and steam fitter, with con 
siderable experience at mechanical drawing, pat 
tern making, and brass finishing, wants a situation. 
Address “ Mechanic,” office of Am. MACHINIST. 

Wanted—A_ foreman wanted in a machine shop- 
of 100 men. Must understand fully the use of mill- 
ing machine and jig work on steam engines  Ad- 
dress ‘‘South,’’ Am. MAcHINIST, stating age. where 
last worked, and salary expected. 

To Engineers, Machinists, and Boiler-makers—A 
mechanical engineer, with theoretical and practical 
knowledge of the designing and construction of en- 
gines, boilers, and general machinery, desires an 
engagement. Would invest money to secure an ac 
tiye interest. Address * Aros,” care AM. MACHINIST. 

Wanted—Position as mechanical superintendent 
of sbop, on light machinery or specialties, in iron 
or brass. Am experienced in the economical man- 
agement of help, also in designing and constructing 
tools for the rapid production of work. Can fur- 
nish first-class references for character and ability 
Address D. D., Box 7, AM. MACHINIST. 

Wanted—A permanent position as general man- 
ager or superintendent by a live, middle-aged, scien 
tific and practical man of long experience. For 
many years general superintendent in a well-known 
large manufac tory, comprising a machine shop, 
blacksmith shop, iron and brass foundry, and pat- 
tern shop; manufacturing very successfully first 
class automatic engine, portable and stationary 
plain valve engines, steam pumping machinery, 
tools, cast-iron rail pipes, all kinds of fittings and 
general plumbe r castings, and machine work. For 
further particulars, address H. K., in care of George 
P. Rowell & Co., 10 Spruce street, New York. 

— 

A manufacturer desires to contract to build light 
iron machinery. First-class workmanship. M.H.J., 
Box 656, Worcester, Mass. 

Wanted to Know—The whereabouts of Henry 
Killeen, a young machinist, who left Oil City about 
ayearago. Age 20. Address his widowed mothe r, 
Mrs. Norah Killeen, Oil City, Pa. 

Wanted —A firm to manufacture a patented arti 
cle, in brass, we eC IM4lbs_ For further informa 
tion, address C. B. T., 449 2d East street, Salt Lake 
City, Utah 

For sale, at a bargain—Half or entire interest in 
foundry and machine shop, in a good town, in west- 
ern part of State doing good business. Address 

. H. Hastings, 5 Bowling Green, New York. 


SHORTHAND WRITING 
thoroughly taught by mail, or person- 
ally. Good Situations procured ALI 
PUPILS when competent graphs sop 
©) Stenographers furnished without charge 
for my services. Send for free circulars. 


W. G. CHAFFEE, Oswego, N. Y. 


Address 














AMEHRICAN 


HILL, CLARKE & CO. 


36 OLIVER STREET, 
Boston, Mass. 
BRANCH OFFICE, 800 N. 2nd STREET, 
St. Louis Mo. 


Have just issued new 


CATALOGUE) 


——( 


LIGHT MACHINERY & SMALL TOOLS. | 








Sent free to Manufacturers and Dealers on 
receipt of their business card. 














Bradley's § Cishioned H Hanmer 


Stands to-day WITHOUT AN EQUAL. 
OVER 800 IN USE. 
BRADLEY & CO., Syracuse, N. Y. 


ESTABLISHED TN 1232 


B. BURBANK & CO., 


MINERS AND SHIPPERS OF 


FURuUOR SPAR, 


Furnished in any quantity. EVANSVILLE, IND. 
PATENT 


NOW ISSUING. 


Self Feeding 
Ratchet Drill, 


has three changesof positive 
feed, simplein construction, 
having but seven pieces ia 
the feed,nospring. (See cut.) 











oe 
fies 








Tt will stand the heaviest 
service and is a most excel- 
lent tool for running twist 
drills. I am ready to make 
arrangement for the man- 
ufacture of this tool on roy- 
alty. A sample tool can be 
seen, 


R. N. CHERRY, sixsev'crry, 's.s. 


Prof. J. E. Sweet’s 
MEASURING 
MACHINES. 


Capacity 4 and 6 in 
A reliable standard 
for machine shops 
Circular on appli 
: cation. 
| Syracuse Twist Drill Co 
SYRACUSE, N.Y. 














ENGINE SCREW CUTTING LATHES. 
21 in. swing, 14 ft. bed, with Counter Shaft and Friction 
Pulleys, complete, #550.00. 25 ft. bed, 8750.00. Back 
Geared, Gibbed Carriage and Automatic Feed. New and 


| Wooden Polishing 


| Srinding Machines. 


[Mar 3, 1884 


‘The Deane Steam Pump C0, 


EXLOL YORE, MASS. 


92 & 94 Lot | St. |54 Oliver St. "a La = we 226 & 228 Lake St.|620 & 622 N. Main St. 
NEW YORK. | BOSTON CHICAGO. | ST. LOUIS. 


MANUFACTURE 


STEAM PuMPING MACHINERY 


FOR EVERY POSSIBLE DUTY. 


MACTIINIST 











Independent Condensing Apparatus 


A SPECIALTY. 9 
Send for New Illustrated Catalogue. 





MESA wuuseuEy 





UNION STONE COMPANY, Boston, Mass 
Emery, Quartz, * Manufacturers of the 
Corundum, Union Emery Wheel 
Emery Wheel 
Machinery & Tools 
a Specialty. 
Grinders’ and 
Polishers’ Supplies. 


Wheels, 
Automatic Enife 








The Diamond Tool, for Dressing or Trueing 
Emery Wheels. 


Catalogue on application. 





A. EDW. BARTHEL, 


ENCINEER, 
111 LIBERTY STREET, NEW YORK. P. 0. BOX 2837. 


SOLE MANUFACTURER OF THE 


REISERT, STAUFFER AND BARTHEL 


Lubricators and solidified Oil 


The most economical, perfect, practical, simplest, 

cheapest, and_ elegantly finished. I Lubricators ever 

put on the market. One million sold within a couple 

of years. The Barthel Solidified Oil or Lubricating Compound is 

used with the Lubricators exclusively. Whoever has once tried this Lubricant 

. ill never again use oil or any other Lubricating compounds. Send for Illustrated 
Catalogue. 


DONALDSON RE-HEATER 2 SUPER-HEATER. 


\ practical and scientific invention for Reheating 
Exh: 1ust, Superheating Live Steam or Heating Air, 
WITHOUT Cost, by utilizing the WAsTE HEAT from boiler 
furnaces. Can be attached to any boiler. 











MANUFACTURED BY THE 


DONALDSON HEATER COMPANY, 


Welles Building, 


New York. 





No. 18 Broadway, 


Wilde's Patent Expanding Mandre 








Is the Most Perfect Noveity out. 
SIMPLE, INEXPENSIVE, ACCURATE. 











COOKE & CO., 22 Cortlandt Street, NEW YORK, 
Sole Agents and Dealers in General Machinery and Supplies. 


~-) PLEASE MENTION THIS PAPER, (—~ 





TEEL CASTING 


TO ANY PATTERN OR WEIGHT. 
TRENGTH and QUALITY 


Si STEEL CASTING GD, 


"Rhurlow,. Penn. 





first-class in every particular, 
Patent Screw Machines, prices reduced 30 per cent. 
Patent Friction Pulleys. No Jar. No Noise. Highly en 
dorsed 
SAMUEL N. SHREVE, 
106 Market St., Camden, N, J. 





THE NEW PULSOMETER, 


The cheapest, strongest, most simple, compact 
durable, effective and economical Steam Pump ir 
the market, for raising liquids underand up to 19 
feet No Machine ry, No Oil, No Special Care 
Can be worked suspended by a chain. Will pase 
rit, mud, sand, pulp, etc., without injury to 
ts parte ‘Needa only @ steam pipe from boil 
ertorunit. Price, 600 gallons per bour, $50 
1,200 do. $75; 3,600 do. $100; 6,000 do. $150 







45,000 do $400; ‘60,000 do. $500; 120,000 do.g1,000 


testimonials, etc. 
Eteam Pump Cog., 83 John St,, New York 


NOTES IN 
MECHANICAL ENGINEERING. 


Compiled principally for Students, but also of great 


value to all Mo 





chanical Ungineers. 





}poges, mo, $1. Descriptive Catalogue (100 pages) free 


EE. & FN. SPON, 35 Murray St., N. Y. 








KNOWLES Fate” 





TIE 
THE BEST MADE PUMP! 


Estimates furnished on application for Pumping Machinery | 
of any capacity, and to work against any pressure. 

Air Pumps and Condensers for steam Engines a specialty. 
ry Will save from 20 to 30 per cent. fuel. 


SEND FOR ILLUSTRATED CATALOGUE, 


STEAM PUMPS. 


STANDARD?! 
THE BEST PUMP MADE! 


*ADDREss-—— 


KNOWLES STEAMNI PUMP WORKS, 


93 Liberty St., New York, and 44 Washington St., Boston, Mass, 





10,000 do. $175; 18,000 do. $225; 25,000 do. $375, | 


Write for illustrated descriptive book witb | 
Mailed free. Pulsometes | 


by HENRY ADAMS. | 


Equal to STEEL FORGING 


The Star Tool Co., 
Machinist T 001s. 


FACTORY: 
Providence, R.2. 


OFFICES 


Boston: 220 Franklin St. 


M A C H I N E. Chicago: 228 Lake St. 


FRICTION AND CUT-OFF COUPLINGS. 



















JAS. HUNTER & sor. North Adams, Mass. 


oe r MACHINE (0, 


Wilmington, Del., 


MAKERS OF 


if MACHINE 
TOOLS 


FROM 









wal ~ Improved Patters. 


ns <——~ ~ a 


6 IN. CUTTING-QFF MACHINE, 








Three sizes of Cutting- 
Off Machines: 244 in., 4in., 
and 6 in 

















May 3, bes 


AD LERLO AN 


WICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CurT. 
Also, FILERS’ TOOLS AND SPECIALTIES 


‘* Nicholson File Co’s ’’ Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 
**Racer’’ Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. ” U.S. A. 








— 























TESTIMONIAL ON THE MERITS OF THE 


‘ue TABOR INDICATOR 


“ARMING TON & SIMS E NGINE ae 
PROVIDENCE, R. I., Dec. 28th, 





1883. 





THe AsHcRoFT Mrs. Co., 
111 Liberty Street, New York. 
Gentlemen :—Your letter received. Our experience with 
the Tabor Indicator has been satisfactory. We ordered one 
™ of your first Indicators to test our 12x 12 engine, running 350 
revolutions per minute. This was the first engine we built 
for Mr. Edison, and was sent to the Paris Electrical Exhibi- 
tion with his large dynamo. We used every Indicator at- 
tainable at that time, but aJl save yours failed to do the 
engine full justice. To the exact and excellent testing of 
the Tabor, therefore, is our commercial success in a measure 
due. We have built 135 engines for Mr. Edison, nearly all of 
which have been tested by your indicator. We now have 
three Tabor Indicators, and you have our order for one pair 
to be sent to England.—Yours truly, 
and Special. 


MILLING MACHINES. oe tie’smxx 


THE “MONITOR.” FRIEDMANN’S 
Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers, Lubricators, &¢,, 
NATHAN MBG. Co. 


Patentees & Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 
Send for Illustrated Catalogue. 





SIMS, Supt. 











Universal, Manufacturing 








ANEW LIFTING & NON-LIFTING INVECTCR, 


BEST BOILER FEEDERS IN THE 


PATENT 


Sizes made 
from % to 34 inches, 
advancing by sixteenihs. 





Superior to any shafting in market for the following reasons, viz. 
1st.—It is perfectly straight and round. 


5th.—The surface is composed of 

MAGNETIC OXIDE OF IRON, 

forming a supe rior journal 
or bearing surface 


6th.—It is made of alle 


stem Aveo. OOVAF TING. 


THE 


M. T. Davidson Improved Steam Pump. 


MANUFACTURED 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


A to 47 Keap Street, Brooklyn, N. Y 


Philadelphia Agent: 


2d. —It can be rolled accurately to any desired gauge. 
P ’ 4th.—It will NOT SPRING or WARP IN KEY SEATING like 
Price lists, 
LINE AND COUNTER SHAFTING. 
urnished on application to 
Sole Manufacturers, 


3d. =i has the beautiful blue rinish of Russia Sheet Iron, rendering it 
; ; mon of the other manufactured shafting sold in the mar- 
with references and other 
AKRON IRON €0., POLISHED 
Or E. P. BULLARD, 14 Dey St., New York, 


H OT less liable to rust or tarnish than shafting of the ordinary finish, 
“fel : ket, and as a consequence, is admirably adapted for 
information 
AXRON, O. 
General F 













BY 

Warranted the 
BEST PUMP made 
for all situations. 








DANIEL KELLY, 51 North Seventh Street. 
ERS FOR THE AMERICAN 

B> Ac HINEISE, $1.00 BY MAIL, 
96 FU LTTON STREET; ». ¥. 





i eee 
COURSES IN 
Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering, 
and Architecture. 


ENTRANCE EXAMINATIONS BEGIN AT 9 A.M., 
JUNE 16 and SEPT. 16, 1884. 


Established 1865. 


MERICAN TWIST DRILL C0., 


MEREDITH, N.H. 


Manufacture Patent Emery 

1eel Machinery Auto 
matic Knife Grinders, Pat- 
ent Chuck Jaws and Well 
ington Mills Solid Emery 
Vheels for gumming saws, 
grinding tools, castings, etc. 
Price of 12 in. x 2 in. $8.75. 
Other sizes in proportion 
S> Every wheel warranted satis 

factory. Send for price list, 












For the University Ixersrer, containing full 
statements regarding requireme nts for admission, 
courses of study, degrees, honors, expenses, free 
scholarships, ete., and for special information apply 

to THE TREASURER OF CORNELL UNIVERSITY, 
: Ithaca, N. Y. 





M LCLIIN IS pis pe 


©. W. LE COUNT 

























. South Norwalk, Cenn, 
eS This dogis very heavy, #& 
=) f A mre MACHIITS = ia warranted ast be mm 
ef to break with any work 2 
; No. 1.... S 
" For Hand and Power, ar es a rr Be a c3 
6’’, 8’ and 10” Stroke. o greets 4 $3 > = 
SB. 00¥ tie cy 
Adapted to All Classes of Work to ‘er ec 2 ee Fy =z 
their Capacity. Je RCo eae 9 83 = aml 
8..11-4° - 96 3S w mf 
CIRCULARS FURNISHED. ‘9.138 ).> L109 © 
dave * 10..1 12° ‘110 28 ¢ @ 
YNTON & PLUMMER sae Fe 
’ ‘19.9 “cpa Be ° EE 
r *13..9 1-4° 1.60 83 fant 
Worcester, Mass. 14..212 “.... 1.68 8% Py 
eee * 46..2 . 1.80 => "4 = 
*16..3 18 “ - 2.00 3 
* Pa “ as 
FI THE DUPLEX INJECTOR, eas e8 Ee a é < 
THE BEST BOILER ail ste Devan fe a 
ru ge > 
FEEDER KNOWN. Novos ane ees Be Bot 
FEED Not liable to get out of — oe 58 ~ re 
order. Willlift Water 25 No 1....38in.... .560 | Small set of 8 dogs BQ & mr 
feet. Always delivers 3 Pas ake 4 pom 34 tes 2ins., oe pi & [ ood 
+ + water hot to the boiler, a §*7j""*. 70 | No. 14.2 12 in. $3 8 
= Will start when it is hot. « @.114 195 16..3 1-2 “17. 9.00 ao ™ oS 
< = Will feed water through *10 1 1-2 a10 | * 27..4 ‘...2.30 Be a 
c= a heater. Manufactured “. !1--1 34 1:95 | Set of 12 from 3:¢ to 4 is i] 
se and for sale by 12..2 1.40 inches, $15.10, 2 we 
= oe 
2 BE Bs JAMES JENKS & C0., 
2 mm i ag Detroit, Mich. 








FAY & SCOTT, 


Dexter, Me., 


MANUFACTURERS OF WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &C. 


SEND FOR CATALOGUE. 

AR R 3 N’S INDUSTRIAL AND 
W! ENCINEERING DRAWING 
For ‘Architects, Engineers, Machinists, 
Mechanics, &c., &c. 
ELEMENTARY & ADVANCED INSTRUCTION. 


Wed OH 


S8ESTOS 


senna hh ROPE PACKING, 
ASBESTOS WICK PAC KING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS 
ASBESTOS GASKE 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


H. W. JOHNS MFG (C0., 


87 MAIDEN LANE, NEW YORK, 


Sole Manufacturers of H. W. Johns’ Genuine 





ASBESTOS LIQUID PAINTS, ROOF 

10 Volumes—Sold separately. PAINTS, ROOFING, STEAM PIPE AND 

gage BOILER COVERINGS, FIREPROOF 
Send for full descriptive circular, COATINGS, CEMENTS. ‘ETC. 


Descriptive price lists and samples free. 


John Wiley & Sons, 15 Astor Place, N, 





STEAM PUMPS FOR EVERY DUTY, 


Best 





Boiler Feed @ 
PUMPS 
inthe 


World. 





Acme. 


Bucket Plunger. 


VALLEY MACHINE CO., 


Easthampton. Mass. 











The Economic Patent Boiler Feed Pum) A. CALDWELL & CO., 
Manufactured by I. B. DAVIS & SON, Hartford, Conn. MANUFACTURERS OF 
Machinery and Tools, 
No, 216 CENTRE ST., Near Grand St. NEW YORK. 


Special Attention given to the Fitting-np of Shops for 
Manufacturers. General Machine Jobbing promptly a:- 
tended to. Estimates furnished on application, 


Buffalo Cupola & Forge Blowers. 


Warranted su 
perior to any 
other make. 


All sizes and 
styles for every 
class of work. 


BUFFALO 
FORGE 
co. 


BUFFALO, N. ¥. 





— 


Send for Cata 
logue anc 
prices. 







The only double-acting geared pump, geared five to one 
All its parts are arranged for durability. It is made of the 
best material, and in the most workmanlike manner. 
Economical in its operation. Interchangeable in all its 





Dip: 





parts, Duplicates of all the parts always kept in stock. am 
BENJAMIN F. KELLY, AGENT, FLEVATORS. Pra 
No. 91 LIBERTY ST., NEW YORK. sid 





Send for Catalogue to 


Cohoes Iron Foundry & Machine Co. 


COHOES, N. Y. 


Worthington 
Independent 
Condenser. 


Now, Efficient, Safo and Inexpensive. 


HENRY 2. WORTHINGTON, 
New York, Boston, Chicago, 
St. Louis, San Francisco. 


The Baragwanath Steam Jacket 
Feed Water Heater and Purifier. 


Manufactured by the 


Pacis Baller Works, 


CHICAGO, ILL. 
Best Feed Water Heater in the World. 


Delivers feed water several 
degrees above boiling point. 
Reduces back pressure on 
engine. Prevents and re- 
moves scale and incrustation 
from. boilers Not affected 
by expansion or contraction. 
Saves fuel. Increases the 





ished. 





steaming capacity of boilers, b 
and saves boiler repairs. 7s 
GEN’L EASTERN OFFICE, ie 
ALM oh CORTLANDT ST., N. Y. ~e 
J. A, CROUTHERS, M.E., Manager. 2 
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AMER [CAN 


W=B.BEMENT & SON, 


PHILADE!I szPHIIA, PA., 


MANUFACTURE! OF 


FNAL AV ORL 
ACHINE XX TOOLS 


of all descriptions, and a great num- 
ber of sizes, including 


STEAM HAMMERS, 
Steam and Hydraulic Riveters,Cranes, 
Punches and Shears, Beading 
Rolls, Plate Planers. &c. 








lL. BUCHOS’: 


& CoO., Manufacturers. 


KORTING DOUBLE TUBE 
INJECTOR, 


” THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 


Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
OFFICES AND WAREROOMS: 






SEND FOR 
CIRCULAR. 


12th and Thompson Streets, Philadelphia. 
JARVIS ENGINEERING CO., 7 Oliver St., Boston. 
POND ENGINEERING CO., 709 Market St.,St. Louis. 
C. E. KENNEDY, 438 Blake St., Denver, Col. 


A. ALLER, 109 Liberty St., New York. 

G.R.LOMBARD & CO., 1026 Fenwick St., Augusta,G@a. 
GEORGE A. SMITH, 1419 Main St., Richmond, Va. 
H. P. GREGORY & CO., 2 California St.,San Franc’o. 








CH 





WALLINGFORD 





SCHAFFER & BUDENBERG, 


KoA fe A ESE 


Stationary Engines. 





lakes the place of Feed Pump, Heater, and by Con- 
Ps nsing the Exhaust Steam rem«¢ oves the B = Pressure 
Utilizes a power heretofore thrown aw orks aut 
matically at a steam pressure of le os th oN alt a po und. 
Adapted t yall pressures, For Locomotives as well as 


WORKS AT BUCKAU, CERMANY 
AGENTS: 


40 John Street, New York. 


Aw -3 uc ca’ Ea Reo 
Worked by Exhaust Steam Alone. 
















BRAMAN, DOW & CO........:es-senesseuee: Boston. 
. G. W. STORER....... "(49 North Third Street, Philadelphia. 
BY MAURIE, EEE, 0.50 s00cnssvnccdssseeteetercrne saltimore 

FPR Ook) ee Chicago. 

N. O. NELSON MANU iF “AC tu RING CO.. St. Louis. 

W. H. DILLINGHAM & C¢ - Louisville. 

HOWARD IRON WORKG..............2--00g-es000 Buffalo. 

THE T. J. NOTTINGHAM MI°G P& SU PPLY CO., Cincinnati. 

Pol gp PR 4) errr € hattanoc OLA, eon 

TOE gk Me RE Blain one dn 6 creed eseseeascoceenoe 











55 aa ANN’ ST. #% eS 


wm HOLLAND a PRENOU RE BOILER 


For Heating Public 
, & Private Buildings 












4. ~- 
\ fl ie ae 
aL 





es A rs: 
Plans and specifications furnished by an engineer 
of 20 years’ experience. 


HOLLAND & THOMPSON, TROY, N.Y. | 





MACHINERY 
For Reducing and Pointing Wire, 


Especially adapted to pointing wire rods and 
wire for drawing. 
For machines or information, address the 


manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 








PLANERS, 
DRILLS, 
a 

' Ete, 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


A BOLT HEAD 


—AND— 


NUT MILLER, 


Of Original Design, for $150. 


SEND FOR CIRCULAR. 


Dwight Slate, 


HARTFORD, CONN, 








READY FOR IMMEDIATE DELIVERY AT 
— REDUCED PRICES — | 


SHAPERS, 15”and 24” Stroke. 
PLANERS, 10’ x 2’, 16” x 4, 20” x 5’, 24” x 6, 26"x 6 & 8 
30” x 8, 10” & 12! 


HAND LATHES, 12” x5’, 15” & 18” x OG, 8’ & 10’ Bed. 
15” & 18” Slide Rests. 


SHAPER AND PLANER CENTERS. 
METAL SPINNING AND BUFFING LATHES. 


Small Size Open Die Rivet Machines. 1 ~ciles & Parker No. 4 Blanking Press, (new), 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. 


12”, 








M AC q TINIST 


Tike E 
ae ao oY 


REA YY ENLARGED ISON | SPONDENCE SOLICIT 
STATIONARY © PORTABLE.W HARRISON SA FETY, BOILER WORKS.) GRavo 


IMMEDIATE DELIVERY. IARISON | 


CLEM & MORSE "i0" 


ELEVATORS «= See 


i Hydraulic, Steam, Belt, 
* and Hand Power, 


With most approved Safety Henry E. Roeder, Mgr. 


we uraoas. # CRANK PLANERS.| 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c, 

Superior Design and Workmanship, Extra Heavy (1600 lb. y| 

DOW a2 yy px Le me _— 


ALBRO-HINDLEY 
R. A. BELDEN *& CO, » DANBURY, CT. 


| May 3, 1884 


YEARS$ 
RECORD 


ig 0 aGENTS 


NAFGCO 


Ha.) ONE PLACE,NEW YORK. 








PORTABLE RIVETER, 


and Tank Work; 





The Allen Portable Riveting Machine Co. 
Mes 304 Broadway; N. Y. 



















Ge . SCREW CEARINC. 
7 All ke A13CHERRY Sf, Phila 
ZO? Branch 0fice, 108 Liberty $1. Y, 


THE LONG & AOA . , 


Double, Single, Angle-bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and 
Steam-Driven 


= Punches and Shean, 


Over 300 Sizes. 
ALSO, 


<> Power Cushioned Hammer, 


- $end for New Catalogue. ‘ 


ACHINISTS’ TOOLQ 
for IRON and BRASS WORK, | 








HAMILTON, 
OHIO, 











Upricut Drictts. 


FOX, TURRET & SPEED LATHES, 


GEORGE GAGE, MATenronp, | 
Ross Fluid Pressure a | 


FOR 


em Steam, Water, 
= Air and Gas. 


Automatically re- 
duces the pressure 
in pipes to any de- 
sired extent, 


STerRuine ELiorr. 
NEWTON. 
MASS. 





"NOILOW4S14VS 





Oleh mal icine) 4am Mele) a-e 





f | 


=i SPECIAL MACHINERY. 
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vatve F  TheHorton Chuck 
652 RIVER ST ar % 2 
TROY, N.Y. eaten = 3 S S 

~ 3 = 

chin |e = a 
A. M. POWELL & 0.,"°"" | ¢ F 
MANUFACTURERS oF ‘ M ar) Py g 
Iron Working Machinery, |< « 2 & 
ENGINE LATHES, 16 to 30 INCH SWING. a 2 BS 
PLANERS, TO PLANE 22 T0 32 INCHES SQUARE. © fy = = 
Chucking Lathes, Pulley Lathes, &c. | 5 2. 
G2™ Write for Prices ae Descriptive Circular, | . 4 








MICROMETER CALIPER THE E. HORTON & SON CO. 
| Canal St., Windsor Locks, Ct.,U. 8. A. 


WITH 


COVERED 
SCREW. 









English —— 
and F. E. REED, 
' Worcester, Mass. § 
Metric : 


94 COVERED SCREW. 





Measure. 





Engine Lathes, Hand Lathes 
SLIDE RESTS and PLANER CENTERS. 


| VOLNEY W. MASON & Co. 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. f. 


ee Ae EC Ro 
CITIES, TOWNS AND MANUPACTORIES 


SUPPLIED BY GREEN AND SHAW 


‘Patent Tube and Gang Well System, 
WM. D. ANDREWS & BRO., 238 B’way, N.Y. 


Infringers of above Patents will be prosecuted. 


BOSTON, MASS. 








Send for Circular. 











‘ eit 
Wy 


























May 3, 1884} 


NEW LA orp, | 
MASS. 











Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth <tandard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


HORIZONTAL FLANGE PUNCH 


For Boiler Makers’ 


AND 


Iron Ship Builders 
USE. 
Punches, Flanges of all 
shapes, and Bent Angle 
Lrou from either side. 
FIVE SIZES. 


Depth of jaws from 6” 
to 42’ 











MADE BY 


HULLES tk JOWES 


Wilmington, Del. 











24 & £5 West St., Cleveland, 0 
101 Chambers St., New York 


CLEVELAND TWIST DRILL COMPANY, 


‘zme accompanying Engraving shows the 


RUTHENBURG SPRINKLER, Open, 


As of 


tested, showing the full 


Mail B’ld’g Toronto, Canada. 


—aN 












in case being 


free half-inch opening. 
In case of fire, the ring aii 


broken. 


would be It 
breaks at 140° of heat 


DEAN BROTHERS 
INDIANAPOLIS, IND. 
BOILER FEEDERS, FIRE 
PUMPS, CONDENSERS, ue eee 
DUPLEX(//°) 408 = 
PUMPS, WG MR Nee 
~~ WATER -~ SS ( Py ( 


= 
eS Send for 
ee , . ——y vatalogue. 


VAN DUZEN'S ‘THE SEIBERT CYLINDER OIL CUP CO. 
PATENT WATER PURIFIER Menahobarers of Oil Cups for Locomotive, Marine and 


and Mechanical and Automatic ionary ngine Cylinders, under the Scibert 


BOI LER CLE ANER. nd Gatos Patents with Sight Foes 


TAKE NOTICE, 
Saves fuel by preventing the coos of mud and 


Marcus Rothenburg & Co. 


CINCINNATi, OHIO, 






















The Sight Feed is owned exclusively by 
apie this company. See Judge Lowell’s decision 





scale; prevents cracks, leaks and burning of the in the United States C ireuit Court, District 
sheets and joints of the boiler, thus saving the cost of Massachusetts, Feb, 23, 1882. All parties, 
of repairs and expense of stoppage; it saves clean- except those duly license od by us, are hereby 
ing out boilers on Sunday. Boilers only require scenes Je desist the Use, ee or 
cleaning four times a year. seule aden ices we shall vigor- 
By keeping the surface water in the boiler skzm- on . — ; 
med of all impurities, it 2ill prevent foaming, and only THE SEIBERT CYLINDER OIL CUP CO,, 
clean dry steam is carried to the engine, so thatno y,), York Office, 26 Vesey St. 53 Oliver St., Boston, Mas 


grit or mud enters the valve and cyiinder. 
MANUFACTURED BY 


E.W.VAN DUZEN, 110E, 24 St. ,Cincinnati,0. FIVE FOOT BALANCED SPINDLE RADIAL DRILL. 


' 
t2 Send for Mustrated Descriptive Circular. a 
Mentiou this Paper. 












Shipping Weight, 6,000 Ibs. 
Illustrated in Am. MACHINIST, 





issue August 18th 1883. 13 in 
wr stroke shaper pence Sin long, 
° F. HAPCOOD, weight, 3,500 Ibs. 14 in. stroke a 
Attorney at Law, shaper pl ines 42 in. long, ; 
SOLICITOR OF U. 8. AND FOREIGN PATENTS. weight 4,100 Ibs.: are a speci 
154 NASSAU ST., NEW YORK, alty. Send for circulars. 


(N. Y. Tribune Building.) 


Every description of Patent business attended to. 
questions cheerfully answered. 


W. H. WARREN, 


WORCESTER, MASS. 


MACHINE 


All 


FORBES & 
CURTIS, 
Bridgeport, Conn. 













MOULDED 
Spur and Bevel 


Pulley Castings, &e. 


Special Inducements 
to the Trade. 


List Tatied on application. 


POOLE & HUNT, 


BALTIMORE, MD, 





R 


ATCHET takes 
Durable and Low 


both 
*riced 


square and taper drills. Strong, 





GEARS .: 


AMERICAN MACHINITIS 


MORSE TWIST DRILL & MACHINE COMPANY, 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 


and | 





| 
| 


+ 


Dowel Machines 
Rand Saws, Rotary and Stationary Bed 
, Planers, and Buzz Planers, Jig Saws, 
Vanety Moulding Machines, Pattern 
Makers’ Lathe, Boring Machines. Way- 
motb J athes. 

Also, a large stock of Second-hand 
Machinery, consisting of Machin- 
ists’ Tools, Woodworking Machiner 
Engines and Boilers. Senc 
* stamp for new illustrated catalogue. 


—~ Just out, BOLLSTONE MACHINE C0, 
45 Water St., Fi.chburg, Mass. 









All Sizes, Tn¢ dependent, 4 4taw 
Combination Universal Geared 








THOMPSON 


IMPROVED 


INDICATOR 


ONE 


Now in Use. 


“THOUSAND | 





Adopted and Used by the following Engineering 
ixperts ¢ 


John W. Hill, M. E., 

William A. Harris, 

J. C. Hoadley, C. E., 

T. W. Hugo, M. E., 

J F. Klein, M. E., 

Washington Jones, M. E., 

Henry Morton, = Be 
ME 


F. W. Bacon, M. E., 
Geo. A. Barnard, M. E., 
C. H. Brown, 
Cc. W. Copeland, C. E. 
Charles FE. Emery, C. E. 
> M. Davy, M.E., 

D. Leavitt, Jr., C. E., 
Goanie H. Pond, M E, Thomas Pray, 
Prof. R. H. Thurston, i. We Bulkley, x. ‘K. 


MANUFACTURED SOLELY BY THE 


American Steam Gauge Comp’y, ¢ 


36 CHARDON STREET, 
BOSTON, MASS. 
Send for Illustrated Price List. 


The SCIENTIFIC PORTABLE FORGES AND 


HAND BLOWERS. 


ge Entirely new in 
PRINCIPLE. 


No Ratches, Pawtis 
or Friction divices. 


STYLES AND SIZES FOR 


all kinds of work. 
Awarded 2 Medals at 


CINCINNATI. EXPOSITION 


Over All iin, 
Fully Guaranteed. 


The FOOS M’f’s Co., 
SPRINGFIELD, OHIO. 


Eureka Band Saw 


We build three sizes at prices 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO., 


176 Terrace Street, 
BUFFALO, N. Y. 
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D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


Trade We Kune Mark, 
Pipe CuttingsThreading Machine. 


BEWARE OF IMITATIONS. 
— Genuine without our Trade-Mark and Name 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE CU THING & THREADING MACHINE! 


or Pipe Mill use a Specialty. 


Send for oiiiaee YONKERS, N, Y. 


fj The Hoffman Lubricator. 


For Stationary and Locomotive En 
Pvincs. Vhe simplest Cup made. _No 
water column to freeze. Lock the feed 
and it runs itself. Addre ss, 


O. A. JENKS & CO., 
BINGHAMPTON, BROOME C0 
P. O. Box, 287. NEW YORK. 


HAVINGS ano SAWDUST 


PRACTICAL J PRACTICAI AP mae “i AL 
A Book FOR MEN BY 
It treats of the care, operation, designing ee con- 
struction of wood- working machines ve me red 
bound in cloth; 150 pages; illus trated, Pri 
$1.50 by mail, post-paid. Adddress C, A, WE NBORNE. ° 
Publisher, Buftalo, N. Y. 














HILADELPHIA: 


PEDRICK’S A 
"boinc SIG vOnis® A 


CHAS FLYORAULIC G-OVERNDR, 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. . 


— IN OIL. 


Gui nicomppenden og 
rogulate 
es ma en 


= 
asia, 


















curately 
all 
Lines, 
llustrated and descriptive Cat- 
alogue Cor 
respondence solicited. 


W. H. GRAIG & CO., 


Sole 


class 


nt on application. 


Sé 


Manufacturers, 





Y 
oo 
rm 
= 
rm 
oe 
7) 
rr 
i 
=, 
aA 


Cut The 


For particulars 


A 
ere 


tically Corzcect. 


sand estimates apply to 


» BRENMER BRO., 


Machinists, 
440 N. 12th St., Philadelphia, Pa, 





iy 


rg > 


CTs 









TOOLS for Machinists, Amateurs, Jewelers, Model Makers, 
Blacksmiths, Carpenters, Coachmakers, etc 

Send 20 cts. for new Metal W orker’s © atalogue, 300 Pages, 
food Worker's Catalogue fre: | 


TALLMAN & McFADDEN, Philadelphia, Pa. | 
CRITCHLEY’S A idan EXPANDING 


Same eR. 








uence by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley | 


Send for Circular. PORTSMOUTH, N. H. 


| faving greater facilities for Gear 
Cutting than I need at present, 
I am prepared to cut accurately 
and with dispatch all sizes of 
spur and bevel gears, from the 
smallest to 30 inches diameter. 


8. ASHTON HAND. ™Hsexawon, 


9 Choster Co., Pa. 
“EG LP SE’’ HAND 
PE-CUTTING 
=" ACHINE, 
Simple, Powerful, 
Portabie Inexpen- 
sive. with it one 
man can onaty cut 
6-inch Pipe. Made 
in three sizes, 
Address, for Prices, &c., 
PANCOAST & MAULE, 
Philadelphia, Pa, 





[Mention this Paper ] 








IRON AND STEEL | 
DROP FORCINC. 


Of Every Description, at Reasonable Prices. | 


R. A. BELDEN & CO., DANBURY, CT. | 








mie 


Tih: 


Galloway Boiler. 


Econem) Low Cost of Maintenance 
Lry Ste am wi theut Suporheating. 


Correspondence solicited. Address, 








Edgemoor Iron Co. Wilmington, Del. 


14 





AMERICAN 


WILLIAM SELLERS & CO. 


PHILADELPHIA, PA. 


Machine Shop & Railway 


mW Lf oe eI TS. 


SHafts, Couplings, Hangers, Pulleys, Mill Gearing, ete., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 
and Pivot Bridges, Gifford Injectors, Sellers’ Im- 
provements, New Patterns, Simple, Effective. 


YORK OFFICE, No. 


79 LIBERTY STREET. 








The Westinghouse Automatic Lng 
t Westinghouse Automalis Enpie, 
The best evidence of its peculiar merit is the 


fact that our 
SHIPMENTS AVERAGE TWO ENGINES PER DAY! 


OVER 600 ENGINES and 16,000 H.P. NOW IN OPERATION ! 
OUR PRICES ARE MODERATE. 

Send for Illustrated Circular and Reference List. 
THE WESTINGHOUSE MACHINE CO., 
PITTSBURGH, PA. 

94 Liberty Street, New York. 


14 South Canal Street, Chicago. 
401 Elm Street, Dallas, Texas. 


CURTIS 


Branch Offices 7 





For Steam, Water and Air, 


MANUFACTURED BY 
Curtis Regulator Co. 
61 BEVERLY ST., 


Boston, 


GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Il. 
Cor. Holliday and Saratoge 

Streets, Baltimore. 


- Mass. 








W. C, YOUNG & CO., Worcester, Mass. 


MANUFACTURERS OF 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


FILE TRUING DEVICE. 











WEWAWE VarOOT. 
AUALP Ad eM a 


Designed expressly for nice machinists’ work. 
By its use an absolutely level surface can be ob- 
tained with very little trouble. Size of File Block, 
214’ wide, 10’ long, 34” thick. 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 
CO. CATING, CREENEIELD, 
—DESIGNER— 


And Manufacturer of 


Special Machinery and Tools, also improved 
Mand and Wood Turning Lathes. Circulars now 
ready. 





Preasure Regular 


| PATENTS. 


zr. nv. TOW, 
Attorney and Counsellor at Law, 

} SOLICITOR OF PATENTS, 

| Office, 501 F STREET, WASHINGTON, D. €. 

| Patents Procured in the United States or 

| Foreign Countries. Personal Attention to al! 
practice before the Patent Office or Courts. 
Vamphlet of Information sent free upon application. 


MACHINIST 


OUTHWARK 
FOUNDRY 


PORTER-ALLEN | 
HIGH SPEED 
ENCINE. 


_— 














Allen Engines of 400 H. P. and 500 H. P. 






The Cambria Iron Co. has just ordered two Porter 


|May 3, 1884 


MACHINE 
COMPAN 


430 Washington Ave., 
PHILADELPHIA. 
~ BLOWING 

; ENGINES, 
STEAM 

PUMPS, 
SUGAR 

MACHINERY. 


The Company is building for the Atlantic Refining 











‘Co. a Compound Duplex Pumping Engine of Five 
‘Million Gallons Capacity. 





“OTTO” GAS ENGINE. 





Manufactured by 
SCHLEICHER, SCHUMM & CO., 
33d and Walnut Streets, Philadelphia. 





FOR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 


MINERAL WOOT. 


Sample and Circular free by mail 
U. S. MINERAL WOOL CO., 22 Cortland St., N. » 


DAVIS PATENTS“ 9° 
> & | 
EY Ge ATERS) 












na, ', UE 
Sua Fp R caTAL? . RIL L$ 


FIELD, 


SWE Davis sore ny. 





THE ALLIGATOR WRENCH, 


Teeth cut diagonally, Grips Round Iron or Pipe. 






AMERICAN SAW CO., Trenton, N. J 


THE PUSEY &.JONES C0, 


=—s <3 





This cut shows our No. 6 Cutting-off Shear. Extra 
strong. For the largest size of iron rails, or equiv- 
alent bars. 

Builders of STEAM FNGIN S,_ Boilers, 
Tanks, Machinery for Rolling Mills, Punches, 
Shears, Riveters, Angle Iron 
and Heavy Iron Work generally. 





DREDCES 
guaranteed to excavate 50 per cent. mor 
from hard bottom than any other machine, 

EXCAVATOR 

has a capacity of 6 cubie yards per minute, 
Very efficient and durable in n 

the hardest hard-pan 

Derrick lifts 8 tons. 


material 







Boom Dredge. 





Combined Steam Excavator and Derrick Car. 


OSGOOD DREDGE CO., ALBANY, N.Y. 


RALPH R,. OSGOOD, President. 
JAM JS MACNAUGHTON, Vice-President. 
JOHN K, HOWE, Secretary and Treasurer 






»*Lambertville 


lron Works, 


MANUFACTURERS OF 


_ PATENT AUTOMATIC 
Teo CUT-OFF 


Neamt Engines 


LAMBERTVILLE, N. J. 





WRIGHT MACHINE CO. 


WORCESTER, MASS., 


Manufacturers of 


STEAM ENGINE GOVERNORS, 












P, BLAISDELL & 00., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





Goring and Turning 
MILLS, 


tS and 7 2 inch swing. 


Upright Drills 

“ALL 5 
srIzSs. 
d. BICKFORD, 


Cincin’ ti, 


Ohio. 












4 





Cutters, Cranes, 





PECKS P&T" DROP PRESS. 


“BEECHER & PECK, 
~~ 


DROP FORGINGS 3: se. 


BEECHER & PECK, NEW HAVEN CONN. 


ARMSTRONG’S 
improved Adjustable Stock & Dies 


For PIPE AND BOLTS. 


CONN, 











Tapped to Standard Gauges. Adjustable to all 
variations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding them 
Possessing practical advantages appreciated by all 
mechanics. Circulars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. 





ul at I : : 
ERIE PA. 
New York Sales Room, 
45 Dey Street, NEW VORK. 
Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Horse-power to- 
gether with any style of boiler preferred. This 
Engine is fitted with heavy counterbalanced 
Crank and Automatic Stop Governor. 
PORTABLE ENGINES, with Return 
Flue Boilers, also a specialty. 
Catalogues and estimates cheerfully given 





Almond Drill Chucks 


‘ Sold at all Machinists 
iy Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 


LOWE 
PRED 
WATER 
EATER 


For Heating and purify- 
ing Feed Water for Boil- 
ers, and other purposes, 
with exhaust steam from 
High or 
Engines. 

Is the simplest, most 
efficient,and reliable,and 
at less cost. Constructed 
on the Best System, sav- 
ing most fuel and boiler 
repairs. Write for Cir- 
cular and article on 
Heaters to 


LOWE & WATSON, 
Bridgeport, Conn. 


WOOD WORKING MACHINERY 


FOR 

Planing Mills,Pattern 
Shops, Furniture and 
Chair Factories, Car 
and Agricultural 
Works, Carriage and 
}, Bugey Shops, and Gen- 

eral Wood Workers, 


Manufactured by 


CORDESMAN 
. & BGAN 60, 


Nos. 201 to 221 West 
Front St., Cincinnati, 
== Ohio, U.S. A, 












THE 


D 


Low Pressure 


he / 
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Highest Economy, Best Regulation, 
Superior Construction. 


These engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds. 
Illustrated Catalogue sent free. 


BUCKEYE ENGINE C0., 


Salem, Ohio, ©, 


GEO. A. BARNARD, Eastern Sales 4 
Agent, 69 Astor House, N.Y. 


; D. L. DAVIS, Chicago Sales Agent, 23 S. Canal St... Chicago, ‘Is. 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed; uniform at all ranges of power or ‘ae 
pressure ; the fewest parts and working joints; the best material 
correctly distributed, and unexcelled in workmanship, balance, 
and smooth running. 
For Eastern and Southern States, apply to the 
~~ Line ananne Ayes Syracuse, N. Y. | 


Address, 


TE to: <A 

















WM. MUNZER, 


Manufacturer of 
IMPROVED 
CORLISS 


ENGINE, 
y° _ WstAv.cor.30th St. 
- New York. 


The Korting Exhaust = : 


INDUCTION 


CONDENSER. = 


L. SCHUTTE & CO., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required. 

Offices and Warerooms : 


12th and Thompson Streets, Philap = = {4 
A, ALLER, 109 Liberty Street, N, Y. 
JARVIS ENG. 00., 7 Oliver 8t., Boston. 






GUCTICN ——> 





JEWEL 


yf Lue Houe 
CUTTERS, | 


With Renewable Cx 

ters. Kept sharp ty | 
grinding on end, 
MYERS MFC. Co., _CHICACO, ALL. 


BOOKWALTER ENGINES. 


UPRIGHT ENGINES: 3 Ilorse, 4'4 Horse, 
6'4 Horse and &', Horse Power. Safe, 
Simple and Durable. Over 3,000 in suc- 
cesstul operation, 


New Style 10H. P. Horizontal Engine. 
Center Crank Engine. All wrought iron 
Return Flue Boiler. Compact, Substan- 
tial and handsomely finished. Illus- & 
trated Pamphlet sent free. _Address 7 


JAMES LEFFEL&CO., ;< 
SPRINGFLELD, OHIO. 
Eastern Office: 110 Liberty St., New York. 


THE NEW ROOT SECTIONAL BOILER 


SAFETY, 
ECONOMY, 
DURABILITY. 


Rapid Generation of Dry Steam 


BEST 








een 




















THE in every sist for all steam purposes, | 


Send for Illustrated Catalogue to 


ABENDROTH & ROOT MFG, Co 


28 CLIFF ST., 


STEPHENS’ 





NEW YORK, 


VISES. 


(Flat and Swivel Bases.) Solid Jaws, and Adjustable | 
Attachments. Steel-faced or Solid Steel-Sliding Bar. | 
Especially adapted for heavy chipping,and Locomotive works 
For Jewelers, and every kind of Vise Work, it maintains its 
superiority in strength, firmness of grip, durability, | 








MIT f 
— 


-_ make, and saving of time and labor, For sale by the | 
= Trade.—Send for Circular. | 
411 
NATHAN STEPHENS, Proprietor, New York. | 





IRON WORKING MACHINERY. | 


bade nila aihicm SHAPING 5 MACHINE. 


13 in. x5 and ft 

16 in. x 6 ft. 

20 in. x 8, 10, 12 and 14 ft.‘ 

24 in. x 14 and 20 ft. 

42 in. x 20 ft. : 

16 in. x 6, 7, 8, 10 and 12 ft. 

16 in. x 20 and 24 in. , any Length. Fifield 

15 in. x 6 and 7 ft. Prentice Bros. 

Slate Sensitive Drills. 

16, 18, 20, 22, 25, 26, 28, 30, 36, 45 in. Prentice Bros. Drills 

16in. xX 16 in. x 42in. Bridgeport. Planer. New 

2 in.x 2in.x5ft. Ames. “A et 

Min. x 27in.x 6,7 and 8 ft. 

27 in. x 27 in. x 6, 7 and 8 ft. 

9in. Hewes & Phillips’ Shapers. ‘ 

15 in. x 24 in. Hendey Shapers. as sa 

8,10, 15, 20 and 25 in. Gould & Eberhardt Shapers. ‘ 

a Traveling Head Shaper, 12 in. Stroke, Double 
Table. Center and Circular feed. 

No. 2 Lincoln Pattern Milling Machine. 

No.2Screw Machine, wire feed. 

37 in. Boring and Turning Miill. 





Bridgeport. 


“e 








Ames. New 
Secor. New. 
Bridgeport 


SECOND-HAND MACHINERY. 


Hewes & Phillips’ ‘Iron Works, 


liin. x5 ft. E ngine L athe Prentiss Bros. 

13 in. x 4 ft. *P. & W. T: aper. Nearly new. 

13 in. x 6 ft. Watts, Campbell & Co 

15 in. x 8 ft. Pratt & Whitney. NEW ARE, IN. J. 

15 in. x 8 ft. “te we Fitchburg Machine Co MANUFACTURERS OF 

17 in. x 8 ft. = ~ Lincoln. ° ° 

25 In. Drill Bk. Gear & S. F. Improved Corliss Engine, | 


Fitchburg Mach. Co. 
Niles 1. 
& W. 

One 
One No.2 Screw Machine, P. & W. 

NEW YORK AGENTS: 
Brown & Sharpe Manufacturing Co. 
Bradley’s Cushion Hammer, 


National Mechy. Co, Bolt and Nut Mechy. 
Hilles & Jones, Boiler Tools, 


46 in. 
Two 


36 in. x 12 ft Plane f. 
No. 2 Drills, P. ALSO THE ALLEN 
ro “ 


Patent High Speed Engine, 


Both’ Condensing and Non-Condensing, High 
Economic Duty and Fine Regulation Guaranteed 
Planers, Lathes, Gear Cutters, Shapers, Slotters. / 
Also Hydraulic Oil Presses and Veneer Cutting 
Machine ry, Shafting and Gearing. 


HEAVY PLAMERS A SPECIALTY. 
Tubular Boilers and Steam Fittings. 


{ Spindie, 


” 
~ 


Write full particulars of what is wanted. 


E. P. BULLARD. 14 DEY ST.,N.Y. 


MACHINIST 


THE Buckeye AUTOMATIC ENGINE, The WATTS, CAMPBELL C0. 





3) 


1 


WEWARE, 
aT. J. 


MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINED 


In Full Variety. 
Sizes varying {rem 30 to 2000 H. P. 
Horizontal or Vertical, Direct 
: Acting or Beam, Condensing, 
> Non-Condensing or Compound, 
Send for Circular. 








Hoisting Engines a Specialty. 


L STATIONARY ENCINE, 


MANUFACTURED BY THE 


LIDGERWOOD M’F’C CoO. 


96 LIBERTY ST., NEW YORK. 
Works: BROOKLYN. 
A Simple, Compact, Thoroughly Well Made, Quick 
Running, SELF-CONTAINED 


STATIONARY ENGINE. 


Specially Adapted for Electric Lighting, &c. 


JOHN H. HOUGHTON, *".crir?"” 


66 Canal Street. Boston. 
Also, Boilers. 





‘THE CARDNER GOVERNOR. 


New & Second-Hand Machinery, | 


AUTOMATIC CUT-OFF . ENGINES. 


Embodying a New System 
of Regulation. 


THE GOVERNOR 
WEIGHS the LOAD 
The most perfect 
governing ever ob- 
tained. Send for 
circular A. 


BALL ENGINE CO., 
RIE, PA, 





Over $0,000 in Us, 


Adapted to every style of 
stationary and port- 
able steam engine. 
Warranted to give 
satisfaction ornosale. 







— 


THE BABCOCK TD a STEER 


107 Hope St. , Glasgow, Scotland. | 30 Cortlandt St., NewYork. 





For cireulars and 
address, 


prices 


Branch Offices. 
tata 





PHILA DE eLPHTA: 
A 
QUINCY, ILL. ) N. bth St. 
PIT TSBU Eat H: 
SICAGK ‘haem Ave. 
SHEPARD’S CELEBRATED CHICAGO att 
$60 Screw Cutting Foot Lathe. CINOENB ATT: a 
Foot and Power Lathes, Drill Presses, ST. LOUIS: 
Scrolls, Saw Attachments, Chucks, dL 107_ Market St. 
Mandrels, Twist Drills, Dogs, Calipers. ~~ NEW ORLEANS: 


Send to nearest office for Circular. 
SAN FRAN’CO: 


Send for catalogue of outiits for am 
ateurs or artisans. Address, 


H. L.SHEPARD &«& CO., 
341 & 343 WEST FRONT STREET 
CINCINNATI, OHIO. 


54 Carondelet St. 
561 Mission St. HAVANA: 50 San Ignacio, 


JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND, 


FIRST-CLASS, HEAVY, DOUBLE and TREBLE GEARED 


ENGINE LATHES 


Tior ae Roring Tuathes, Axle Tuathes, Fox TLathes, 
Lifting Jacks and Cornice Machinery. 


GEO. A. OHL & CO., East Newark, N. J. 














Engine Lathe, 10 in. x 346 ft. 
each, Engine L athes, Li mn. x 4and 5 ft. 
each, i3in. x 5,6 and 8 ft. 
E ngine Lathe, 14 in. x5, 6 and 8 ft. 
. 16 in. x 6 ft 

each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft. 
Engine Lathe, 18 in. x 6, &, 10 and 12 ft, 

- ” 20 in. x 8, 10, 12, 14 and 16 ft. 
22 in. x 8, 10, 12, 14 and 16 ft. 





si “ tim, any le ngth of bed to 26 ft. WM N 
a 26 in., bis 26 ft. ie 1h 1 | W AW 
“ vi 28 in., 46 ft. | N\. i Mati 
; 28 in., sie 28 ft. 
a af Ste Mfg. Co 
sas 36 in., 29 ft. earns 2 * 
42 in., si 28 ft, 
“6 “ 48 in., ae 29 ft. ERIE, PA. 


“ 


‘ 1I5in., x 4,6 and 8 ft. Rod feed only, 
each, Turret Lathes, 13 and 14in, x 4 in. x 6 ft 
Fox Turret Lathe, 16 in. x 6ft 
Fox Lathe, 15in. x 5ft. Round Arbor. 
each, Hand Lathes, 10, 12, 15 and 18 in, swing. 
Iron Planer, 18 in. x 18 in. x 3 ft. 
each, Iron Planers, 20 in. x 20 in. x dand 5 ft 
[ron Planer, 24 x 24 x 6 ft 
each, Iron Planers, 26in. x 26 in. x 7 and 10 ft. 
Iron Planer, 30 x 30 in. x 10 ft. 

“ - 36 in. x 36 in x 10 ft 


Engines from 15 to 400 Horse Power, 
Boilers of Steel and Iron 
Supplied to the trade or the user. Send for cataloguss, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 


SECOND-HAND MACHINERY. 


We have 
for sale, viz: 





each, 16, 20, 22, 28, 25, 28, 30, 34 and 38 in. Upright 
Drills. 
each, Nos. 2, 3, 4and 6 Spindle Gang Drills, 


each, &, 10, 12, 15, 18 and 24in, Shapers, 

each, 1, 2.3 and 4 Milling Machines. 

No. 2 Milling Machine. Lincoln Pattern. 

New Pattern Milling Machine. Grant & Bogert. 


1 

1 

1 

the following second-hand 
1 each, 

l 

1 

1 

1 

l 


Machinery 


, 


Nos. 2, 4,5 Wire Feed Screw Machines 
each, Nos. 3 and 7 Spindle Nut Tapper. One Planer, to plane 17 ft. long, 50 ft. x 50 ft 
Boring and Turning Mill, each 50 and 72 in. One Iron Planer, to plane 12 feet long, 36 in 
1 Gray’s Screw Machine, to take all sizes to 1 in ; ‘ : ve 
32 in. Gear Cutter. x $21n., in fair condition. 


One [ron Planer, 
One [ron Planer, 


30x30 in. 
30x30 in, 
Two Iron Planers, to p!ane 6 feet x28x28 inch. 
Two Tron Planers, to plane 4 feet x20x20 inch. 
One Iron Planer, to plane 8 feet x27x27 


Grant & Bogert Cutter Grinder. 
SECOND-HAND. 
Wood & Light. 
Chelsea Machine Co 
Fair order, with taper 
attachment 


to plane & ft. long, 
to plane 7 ft. long, 
15 in. x 6 ft. 
15 in, x 6 ft. 

: 24in. x & ft 
24in. x 244in. x 6 ft. 


Engine Lathe, 





ner, inch. 


2in. x 20in. x 5ft. One 36 in. Car Wheel Borer, very g 
hin. x 50in. x 17 ft. 1 Crank Planer wel orer, very good order. 


One Engine Lathe, 12 foot bed 30 inch swing. 
One Slotting Machine, 12 in. stroke, slots to the 
45 in. Adjustable table and universal 
| feed motion. 
36 in. swing, will take | One Car Axle Lathe, Fitchburg Machine Co. 

7 in, Shaper, Lowell Machine Shop. 


Send tor List of Machinery. 


1 
1 
1 
1 Ple 
l 
1 
1 
1 


8 

3 

2- Spindle Edging Machine 1 12 in. Shaper 

> Lincoln Pattern No. 2 Millers. 

1 Brainard No. 3 Universal Miller. Good as new 

1 Bolt Cutter, to take sizes to 1 inch, 

1 Horizontal Boring Machine, 
6 1t. between centers. 

1 30 in. Plain Upright Drill. 

All Kinds Machinist’s 


| 
sin. Gear Cutter. Good order 
| 
| center of 


One 
Tools and Supplies 


NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS 
AND FOR THE NEW POLISHED SHAFTING. 


H. PRENTISS & CO., 42 Dey St., N.Y. 


The George Place Machinery Co., 
| 121 CHAMBERS & 103 READE STS., NEW YORK. 





4 


16 AMERICAN 


BROWN & SHARPE M'P'G C0," 


scan di: hcid GRINDSTONE TROUGH. 


This cut represents a grindstone trough 
combining a number of very desirable qual- 
ities. In addition to the ordinary arrange- 
ment of trough, spindle, and pulley, it is 
srovided with self-oiling boxes and an ad- 
justable truing device which can be in- 
stantly applied to the face of the stone, 
working automatically, and without dust 
keeping the face of stone always in good 
shape without interfering with its constant 
use. ’ 

Directions.—The stone should revolve so 
as to have the device upon the face which 
moves upwards. ‘The main stand or bottom 
piece of the device is securely clamped upon 
the trough close to the face of the stone, 
then by turning the hand wheel the 
threaded roll is brought into contact with 
the face of the stone and allowed to remain 
as long as is requisite to produce the de- 
sired result. The water is to be left in the 
trough as usual. When by long use the 
thread on the hardened roll becomes worn, 
it can be re-cut, which operation may be 
7 atedly pe rforme d, 

Veight 600 pounds; with 40 ach stone, 
1,000 pounds, 


PRICE, WITHOUT STONE, $70. PRICE, STONE INCLUDED, $85. 








CAR WHEEL & AXLE MACHINERY, 


Railroad, Locomotive and 
Car Shop 


EQUIPMENTS. 


PHOTOCRAPHS AND PRICES 
ON APPLICATION. 


NILES TOOL WORKS, 


Hamilton, Ohio. 











BRANCH OFFICES, 
PHILADELPHIA, 22 South Sixth Street. 
CHICAGO, 153 Lake Street. 














WESTON’S PATENT SAFETY 


PILLAR CRANES, 


ANY CAPACITY. 


Load Always “ Self-Sustained ” 


Specification and Tender promptly submitted on 
receipt of Capacity, Height of Hoist, and Effective 
Radius desired. 


STANDARD SIZES IN STOCK, ° 


== 


STAMFORD, CONN. 


NEW YORK, BOSTON, | PHILADELPHIA, CHICAGO, 
62 READE STREET. | 224 FRANKLIN ST. | 15 N. SIXTH ST, | 64 LAKE ST, 


General Crane Catalogues on Application. 


be 5, GAT TREO, 

















42 E, Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
80 in. x 80 in. PLANERS, 
24 in. x 24in, PLANERS. 
26 in. SWING LATHES. 
19 in. SWING LATHES. 










E. GOULD & EBERHARDT, 
FIRST-CLASS PLANERS. 


BUILDERS OF MACHINISTS’ TOOLS. 


139 & 141 Centre 
t St., New York. 


OUI SUI Puvpyy G °ON 


97 to 113 


> XN. J. BR, R. AVENUE, 


“ONSO[VIL) 1OJ pusg 


THE Brown Corron GIN CO., 
New Lond on, C onn., 
ept, 23, 1382. 
Gentlemen : = gi a to the 
26 in, x26 in. x8ft, planer bought 
of you some time ago, it gives us 
pleasure to say thatitisthe best ji 
planer we ever saw, The man fy 
we have « mn itsaysit ** Takes the 


NEWARK, N, J. 
= 
‘MACHINISTS’ 





cake,” being the best he has run 5 " 
during the thirty years he has } m 
been running planers. We are 

well pleased with our purchase, { 

and no other planer would fill 

our orders, ond we will have no 


ca ie BEKIRKHA 
other, ED, T. BROWN, Treas. ! - 


eo 


MACHINIST 


THE PRATT & WHITNEY CO., HARTFORD, CONN. 


HAVE READY FOR DELIVERY: 

Drilling Machines—No.2 Upright, No.3 Vertical; Nos.1,2 and 3, Manufacturers; 
Nos. 1 & 3 Manufacturer’s Bench ; Champion Drills ; No. 0,1 &2 Gang Drills, 6 
in. Pillar Shapers. 1, 14 in. Shaping Machine; Hand Lathes, 8, 12,15 and 18 in. 
swing; Cutting-off Lathes for 13, 24 and 44 in. ‘diameter. Revolving Head Screw 
Machines, Nos.1,2,3 and 4; Hand Milling Machines, Nos.1,2 and 3; Power Milling 
Machines, Nos.1, 2, 3 and 4; Bolt Cutters,Turret Head, Nos. 2,3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw Shaving Machines; Nos. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 13 and 16 in. Weighted : 16, 19 
and 21 in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. 
Index Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter 
Grinders. 20, 24, 26, 34 and 40 in. Planers. No.1 Die Sinker; 10 and 18 in. 
Lead Lapping Machines ; ; 18 and 38 in. Chucking Machines; Nut Tapping 
Machines. No. 1 Profiling Machine, Bevel Gear Cutter, Balance Wheel Lathe 
and Rim Turning Machine. One 48 in. Spur Gear and Worm Wheel Cutting 
Engine. One 48 in. second-hand Universal Gear Cutting Engine. 


THE BILLINGS & SPENCER CO." = 


== DROS —=.- 


Finished Screw 
Plates and Dies, 

Genuine Packer 
Ratchet Drills, 

Billings’ Patent 
Double Action 

Ratchet Drills, Tap 

and Reamer Wrenches, machinists? Clamps. 


BRASS iets MACHINERY. | 


1210. & 16 in. Monitors 
Valve Milling Mach’s | 
Double Key 
Lathes, | 
Speed Lathes 
Slide Rests, 
Revolving 
Checks for | 
Globe Valves, 
Two-Jawed 
Chucks, 
: = Small Tools 
and 
Fixtures. 


WARNER & “ SWASEY, Cleveland, 0. 
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Clamp, Die and Common 
Lathe Dogs, 


Combination Pliers, 
Beach’s Patent 
Thread - Cutting Tools, 

Barwick Pipe 
Wrenches. 


eoeert pied 





















Worcester, Mass. 


DAVID W. FOND, 


SUCCESSORS 
TO 





went we 


Engine Xsathes, Flaners, Wrills, e&c. 


FOND MACHINE T00L C0, 


~ 
I. 


mT 
wh 


New Designs, Quick Delivery, Great Variety. 





MANUFACTURER OF 
on application. 


ENGINE LaTHES|= 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished ]¢ 














J. M. ALLEN, Presipenrt. 
W. B. FRANKLIN, Vics-Presipent. 


J. B. Prerog, Sroretary. 





ORDERS AND CORRESPONDENCE 


PRATT & & LETCHWORTH, 
SOLICITED. 


Proprietors. 








—_ : \ a ; = ‘?e, e 
SS SS mauerty Ny 


= —— = > ==> 

Valve Mi Ing | Machines, Revolving “huc Ss, Hand % (Ye 
2, 
2 





Speed Lathes with dove tail set over, and a full 
line of Brass Finishers’ Machinery. 


THE BUFFALO STEEL FOUNDRY,"*. BUFFALO STEEL FOUNDRY, ns 





VVVVYVYVY MANUFACTURER 
MM v.M.CcARPENTER Sea iiitiin Titi 





PAWTUCKET.R.I. 


TAPS & DIES. 











